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IN ANY MACHINE TOOL OPERATION, 


where do you look 


for the PAY= OFF e 


On the machine itself 
In subsequent assembly operations 


In the finished product 


On a Heald 
BORE-MATIC, 
pay-off time at 

the machine is 
only the beginning! 





For example: A manufacturer of port- 
able tools purchased the Model 222 Bore- 
Matic shown here, for boring and facing 
various sizes of tool housings. Although re- 
sults showed a worthwhile time saving of 
about 20%, this alone was hardly enough 
to justify the cost of the machine, But 
analysis of subsequent assembly operations 
some time later showed substantially re- 
duced assembly times which fully justified 
the investment. Although average Borizing 
time is only 1 or 2 minutes per piece, the 
assembly operations take from 30 minutes 
to 2% hours and involve as many as five 
pieces that now fit exactly right because 
they’ve been through the Bore-Matic. How- 
ever, the customer reports that the major 
advantage of the machine is improvement 
in quality of the finished product. Under 
previous methods, frequent trouble was en- 
countered due to distortion of metal from 
improper clamping and locating. So this 
Heald Bore-Matic not only saved machine 
time and cut production costs, but also 
contributed to a better and more saleable 
product. 
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™ precision production that you get from a Heald Bore-Matic or 
Internal Grinder is not an end in itself. Actually, it’s the start of a 
chain reaction that will be felt in subsequent assembly operations and 
even in the performance and saleability of the finished product as well. 


When you measure the length of time it will take for a machine to pay 
for itself, it’s important to look at the overall picture. Take the savings 
you get at the machine. Add the savings from reduced assembly time. 
And if you can put a dollar value on the resulting improvement in product 
quality, add this too. You'll find that... 
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A few days ago the first announcement was 
made of a new technique for dressing grind- 
ing wheels that has the widest implications 
for the future of automatic grinding. Still 
highly experimental, it holds promise of pro- 
viding a way to dress the wheel continuously 
while it is grinding. Although you may have 
heard about it already through newspaper or 
other sources, we feel it is so important that 
we have given you as much information as we could get on the present state 
of the devolpment, plus our speculation on what it holds for the future. You'll 
find it all in our lead article on page 113. 


Automatic Assembly « « « Your reaction to the title of our current 
Special Report (“What’s holding back the automatic assembly machine?”) is 
likely to be, “I didn’t know anything was.” You could have a point there, yet 
despite the rapid expansion of this group of machines (see our Special Report 
in AM—Sept 10 ’56, p129), automatic assembly could grow much faster if you 
didn’t have to wait months or years for a machine and then cope with the “de- 
bugging” problem. There may be a way out of this dilemma and the Special 
Report starting on page 129 suggests it. It is a solution that is easier to pro- 
pose than to adopt but you'll find it provocative and worth your attention. 


Quiet Gears ... It is common practice to worry about the involute, lead, 
and parallelism for gears that must transmit power quietly and efficiently. 
It is not so common to worry about the spacing of the gear teeth, though this 
is just as important. Fred Bohle, manager of machine and gear development 
for Illinois Tool Works, provides a summary of the methods you can use when 
See page 141. 


you “Space check your gears.” 


Tooling Growth ... The tooling for a job is probably never so good 
that it couldn’t be better. A case in point is the piercing of holes in rings. 
At one company, the tooling for this operation progressed from simple press 
tooling through five stages to special machines that pierce 37 holes at once to 
t” the ring to final dimensions at the same time. 
Buckley Sullivan describes this progression in “Five ways to pierce rings” on 
page 116. You will find tooling ideas in each method and we would not be 


willing to bet that the latest method will turn out to be the last one. 
a ‘ 


close location tolerances and “se 


Coming « « « AM for May 20 will give you an impressive collection of 
material on how to machine cast iron with maximum tool life. At the opposite 
extrenie you'll find a suggestion on how to save money in cutting stainless by 
forgetting tool life. There are reports on using ceramic tools for short runs, on 
the results of studies of tapping, on lapping, and the next in our series in 
which a management consultant cuts you in on his trade secrets. 
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Cover... 

Selective assembly is carried one 
step further than usual in one 
auto plant by honing cylinder 
bores to size to match the 
pistons. The Micromatic Hone 
on the cover does the job. 
Details are in the story on 
page 148. 
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How to eliminate your shaft distortion problems 


Distortion during hardening is a major 
production problem. 

The Gleason No. 140 Rolling Quench 
Machine corrects this difficulty, because 
the quenching and straightening opera- 
tions are performed at the same time. Be- 
cause cold straightening is eliminated, 
valuable production time and expense are 
saved, and the quenched parts have less 
residual stress. 

Shafts cannot distort because they are 
rolled under pressure throughout the 
quenching operation. The operator puts 
the hot part on the lower rollers and starts 
the machine. From there on, the quench- 
ing operation is automatic. Rolling speed, 


pressure, and oil flow are pre-set to suit 
the work that is being quenched. 

The automatic quenching cycle saves 
operator time, and gives uniform results 
for all parts quenched. The pre-set metal- 
lurgically correct oil flow gives uniform 
hardness. 

The Gleason No. 140 Rolling Quench 
Machine is equally suited for small or 
large quantities. It accommodates shafts 
75” to 4” in diameter, 6” to 40” in length, 
with integral cams or shoulders up to 8” 
diameter. Tooling can be arranged to hold 
parts on diameters or centers. Unusual 
shapes can be handled with additional 
tooling. Write for further information. 


The Gleason No. 140 Rolling Quench Machine 
also handles multiple quenching of short shafts. 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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Automatic four-position turret stop (left of cutter) determines 
depth of keyways milled in various diameters on motor shafts. 
This unit is attached to the spindle carrier of a Rise-and-Fall 
Powermatic Milling Machine. 


Y os 
THREE KEYWAYS KEYSEAT One of the many shafts milled on the 
-ONE OPERATION \ —ONE OPERATION ] CINCINNATI Powermatic illustrated here. 


Production: 





keyseat, 220 per hour 
keyways, 68 per hour 








MILLING MACHINES - BROACHING MACHINES + CUTTER AND TOOL GRINDERS - METAL FORMING MACHINES 





equipped for automation 


... handles small lots having 
various requirements 


A manufacturer of electric motors wanted to 
gain the maximum benefits from automation 
in milling the keyways in motor shafts. How- 
ever, there were two tough problems to solve: 
1) shafts are produced in several sizes and 
manufactured in small quantities, and 2) 
number and size of keyways vary with each 
shaft. Cincinnati Automation Specialists, ex- 
perienced in automatic production long be- 
fore the word “automation” was coined, 
decided that the job could be handled at the 
lowest cost on a CINCINNATI® Plain Rise-and- 
Fall Powermatic equipped with a universal 
fixture. This machine has a unique feature— 
cycle selector—which controls the automatic 
cycle of the machine and other functions 
of automation assignable to it. And cycle 
selectors can be interchanged within a min- 
ute or less. 4 Shafts vary from 1” diameter 


Automation for small manufacturing quan- 
tities incorporates t tic loading and 
automatic machine cycling on this CINCINNATI 
Powermatic Rise-and-Fall Milling Machine. 
Write for catalog No. M-1913-1. Brief speci- 
fications in Sweet's. 





by 11” long, to 342” diameter by 30” long. 
Each shaft requires one keyseating opera- 
tion, and two, three or four keyways. Depth 
of cut for the size of keyway desired is auto- 
matically controlled by a four-position turret 
stop, operated by the machine cycle selector. 
A hydraulically actuated magazine type 
loading fixture, with interchangeable ele- 
ments, is also automatically controlled by 
the cycle selector. 4 This is but one of many 
examples of Cincinnati Engineering Service 
in the field of low-cost automation for small 
quantities. Our engineers can do a compar- 
able job for the family groups of parts manu- 
factured in your shop. Give us complete 
information; we will work out a solution. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


CINCINNATI 


HARDENING MACHINES + OPTICAL PROJECTION PROFILE GRINDERS - CUTTING FLUID - GRINDING WHEELS 









BETTER GEARS] 


Original Fellows Cutters 














“Computer -Designed”’ 


Here’s how Fellows ensures gear cutter design that meets your 
most critical requirements! A high-speed Bendix Computer 
(at right) shortens hours of calculations to minutes, permitting 
complete mathematical study of all the complex problems of gear 
and cutter design. 





The punched tape holds the basic formulae. This is the computer “program.” Variables 
for a particular Fellows Cutter, Shaving Tool, or Master Gear are typed on the elec- 
tric typewriter which feeds them into the computer. As fast as the operator can type, 
the computer makes calculations that used to require hours of labor. With this modern 
calculating tool, Fellows’ experienced engineers can 
better design cutters that meet every requirement for 
accurate, economical gear production. 






| 








Fellows Gear Shapers tooled with Original Fellows 
Cutters lower costs and speed production on internal 
and external spur, helical or herringbone involute 
gears, as well as an almost unlimited variety of non- 
involute shapes. Your Fellows Representative has val- 
uable facts and figures about the complete Precision 
Line of Fellows Gear Production Equipment. Write, 
wire or phone any Fellows office. 
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THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan 
150 West Pleasant Ave., Maywood, New Jersey 
5835 West North Ave., Chicago 39 
6214 West Manchester Ave., Los Angeles 45 
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Now you can get 


PLUS Boring and Drilling 
All from one machine WHEN it's 2 














You make one investment in one machine . . . and when it’s a Van Norman 
No. 16S, with quill type-adjustable cutterhead, you’ve got the most versa- 
tile machine available. 

This quill type cutterhead is mounted on a rugged, heavy-duty movable 
ram that increases the scope of operations . . . permits maximum cuts. The 
16S reduces overall completion time . . . offers numerous opportunities to 
cut costs, increase production. 

Get complete details on the versatile Van Norman 16S today. Write, 
wire or telephone for catalog. 


VAN NORMAN MACHINE 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical 
Grinders, Spline and Gear Grinders, Oscillating Radius Grinders, Special Pro- 
duction Grinders, Centerless Grinders. 
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VAN NORMAN 


nl6S 


Don’t wait . . . for extra profit in- 
stall a Van Norman machine now! 
They are available on several pur- 
chase plans . . . Outright sale . . . On 
conditional sales contract up to five 
years... Pay as you depreciate up to 
10 years. 

Conditional Sales Contracts not 
available to Export. 


COMPANY 


SPRINGFIELD 7, 
MASSACHUSETTS 
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BOLTS 
threqded 


THE WORLD’S 
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LANDMACO 


MACHINE 


Using LANDIS Threading Equipment, the Chicago Screw Company of Bellwood, IIli- 
nois, is able to thread connecting rod bolts to better than Class 4 fit at normal pro- 


duction rates and economical tool cost. 


Bolt blanks are of 8640 steel of 30-36 Rockwell 
“C” hardness. 11/16’ diameter 16 pitch UN 
form threads must be cut 1-7/16” long over a 
cotter key hole. Specifications required a 
+.001’ tolerance on the Pitch Diameter of the 
thread, and finished threads are closely inspect- 
ed for concentricity. 

To perform this operation a 1/2 LANDMACO 
Double-Spindle Threading Machine equipped 
with Leadscrew, Hardened and Ground LANCO 
Heads, and Chasers of special throat length and 
hardness was installed. In normal production, 
this LANDMACO Machine regularly completes 
127 threaded pieces per hour cutting at 15 sur- 
face feet per minute. On an average 400 threads 


per head are produced between each regrinding 
of the chasers. 

This installation illustrates the production ad- 
vantages of LANDIS Equipment for difficult 
and exacting threading operations. The me- 
chanically-controlled positive feed of the Lead- 
screw, the maximum rigidity of Die Heads de- 
signed for precision threading, and Chasers of 
special specifications—allow threading hard 
material with minimum cutting strain. As a re- 
sult, threads are produced to close tolerances at 
economical production rates and low tool cost. 
For further information, ask for Bulletins H-75 
(LANDMACO Machines) and F-80 (Hardened 
and Ground Heads). Please send specifications 
when writing. 


MANUFACTURERS OF THREAD GENERATING EQUIPMENT 


WAYHRESBCOROA e 
PENNSYLUANIA 


-LANDIS Machine C0. 
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Cuts Both Grinding and | 
Inspection 


Improves work uniformity from .0007' to .0003' 


s 


Since using two Landis No. 12% Centerless Grinders, 
a major automotive parts manufacturer is now 
grinding shafts with these results. The superior 
accuracy of these grinders at high production 

rates is due to their 


unmatched rigidity. 











INDING WHEEL" 
ROUGH GRINDING: .010" stock removal—5 diameters 


~11-37/64" -— er 


-| |REGULATING WHEEL 


FINISH GRINDING: .003" stock removal 
—4 diameters 


NOW... 
10% Sampling 


n grinders 




















GIDDINGS & LEWIS 


(MODEL 560-P) 


PLANER TYPE 


horizontal boring, drilling and 
milling machines 


More production at lower cost is the best reason why you'll find 
G&L Planer Type horizontals on the job — day-in and day-out. 
They're available in various sizes and a wide range of feeds and 
speeds . . . spindle sizes 5” thru 14” dia. . . . motor drives 40 to 
150 hp . . . and furnished with accordion-type way guards. The 
larger machines can be supplied with electric tracer control and 
heavy-duty spindle underarm support. 
For more information on Planer-Type horizontals, see your near- 

est G&L representative, or write direct. 

LITERATURE AVAILABLE: 

For complete specifications on 50 Series Planer 


Type horizontal boring, drilling and milling 
machines, write for Bulletin No. 50-P. 
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G & L and HYPRO DIVISION 
GIDDINGS & LEWIS MACHINE TOOL Co. 
FOND DU LAC, WISCONSIN G-70 
Builders of the world’s finest hoary dat Horizontal Boring, 
Drilling and Milling Machines — table, floor and planer types ; 
HYPRO Double Housing and Openside Planers; Planer- pe 
Milling Machines ; Vertical Boring Mills; Spar and Skin M: fe 
ing Machines, and VARIAX Milling Machines, 





These Cincinnati 
keep setup 


FILMATIC Self-adjusting 3 Two-speed 
grinding wheel spindle bearings cross traverse handwheel 


ay 


Grinding close to the shoulder. 

CINCINNATI Universals consistently 
reverse within .004”; save time by 
i oi 4 “touch-up.” 





CINCINNAT 


American Machinist * May 6, 1957 





timesavers | 
from showing on the cost record 


Hinge mounted Dial selection 
internal grinding unit of headstock spi 


P 





Small manufacturing quantities may be good for inven- 
tory accounting, but they're tough on costs. In precision 
toolroom grinding, CINCINNATI® FILMATIC Universals offer 
several ways to eliminate or greatly reduce the setup 
element of cost. 


FILMATIC grinding wheel spindle bearings re- 
quire no adjustment for any job assigned to the 
machine. 


Two-speed cross feed mechanism facilitates 

quick positioning of wheelhead for multiple 

diameter grinding; incorporates pickfeed all the "Power positioning 
way to final size. _of wheelhead 


Internal grinding unit is hinged at the front of aN 
the wheelhead casting, always ready for internal FILMay. 
work. a 


Instant work speed selection for the diameter be- 
ing ground. Just turn the dial with one hand, 
that’s all there is to it. 


Power rapid positioning of wheelhead. Saves 
time and energy, especially when setting up for 
widely varying diameters (extra equipment). 


Other ways in which CINCINNATI FILMATIC 12”, 14”, 18” 
Universal Grinders can reduce costs in your shop are 
outlined in catalog No. G-663-1. May we send a copy 
to you? You will find brief specifications in Sweet's. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


CENTERTYPE GRINDING MACHINES ¢ CENTERLESS GRINDING MACHINES + ROLL GRINDING MACHINES + SURFACE 
GRINDING MACHINES * CHUCKING GRINDERS ¢ MICRO-CENTRIC GRINDING MACHINES © CENTERLESS LAPPING MACHINES 
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HIGH PRECISION PLUS HIGH PRODUCTION. Long-lasting accuracy is built into the 4” x 18” 
Type CTU cylindrical grinder — together with many Norton “Touch of Gold” features that 
bs. al operators’ duties and speed production. Remember: only Norton offers you such long 


experience in both grinding machines and grinding wheels to help you produce more at lower 
cost. 
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N { 4 | i 
Here’s a cylindrical grinder you can get as either a 
* e Plain Machine for traverse work, or as a Semiautomatic 
for plunge operations. 
Either way you get faster, more accurate, more profit- 
able grinding of a wide variety of small parts. Because 


either way the 4” Type CTU’s Norton-developed fea- 
tures bring a new ease of operation for your men — and 
a new high in production quality and quantity for you. 


For example, there’s the extremely rugged wheel 


ie 
spindle unit- that assures enduring precision in jobs 
ranging from heavy stock removal to fine finishing. Then 
there are optional profit-boosting extras like the new 


SWIVALIGN Dual Electric Indicator for measuring swivel 
table adjustment, and an Automatic Wheel Truing 
Device. 


Get All the Facts 


on how this fast, accurate grinder can add the profit- 
boosting ‘*Touch of Gold” to your grinding operations. 
See your Norton Representative, or write direct for 
Catalog No. 531. And ask about the Norton Lease and 
Purchase Financing Plans that 

enable you to modernize while 

conserving your capital. Norton 

Company, Machine Diyision, 

Worcester 6, Massachusetts. 


NORTON 


GRINDERS and LAPPERS 
District Offices: Worcester + Hartford « New York Area dilaking better products. . -fo make your products better 


Teterboro, New Jersey « Cleveland « Chicago « Detroit 
In Canada; J. H. Ryder Machinery Co., Ltd., Toronto 5, Ontario NORTON PRODUCTS. Abrasives, Grinding Wheels, Grinding Machines, Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives, Sharpening Stones, Beh: -cat Tapes 
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$7200 per month saving by 
large automotive plant after switching to 


DASCO D-20 


HEAVY-DUTY SOLUBLE OIL 


An actual saving of $7200 per month, including labor costs, 
has been reported by a large automotive transmission plant 
since switching to Stuart’s Dasco D-20—the first truly heavy- 
duty soluble oil formulated and priced for general application ! 


ONE OIL FOR 365 DIFFERENT MACHINES—This carefully engi- 
neered compound eliminates cutting oil confusion—drasti- 
cally reduces the number of cutting fluids needed in your 
plant. This plant uses economical Dasco D-20 in standard 
mixtures on 365 different machine tools—reducing cutting 
oil inventory ... saving service time and cutting oil costs 

. minimizing chance of error—yet taking advantage of 


all lubricating and cooling properties you expect from a 4 Chips settle foster with Stuart's Deseo D-20, so you 
have a clean compound in your machine at alll times. — 


heavy-duty soluble oil. You get at " rfnish « sa as ae 


RANCIDITY ELIMINATED—‘This user reports that Stuart’s 
Dasco D-20 stays sweet longer—even after long shutdowns. 
Rancidity is actively resisted by a special germicide addi- 
tive, the best of a very few germicides that remain effective 
in the presence of soaps. Stuart’s Dasco D-20 has superior 
wetting ability—remains effective when mixed with water. 


For Cutting and Grinding 


Stuart’s Dasco D-20 maintains or improves efficiency of 

your cutting and grinding operations. A real heavy-duty 

emulsifiable oil, it forms a tough, thin film between the 

cutting tool and the work . . . reducing friction and prevent- 

ing excessive heating. A wide variety of tough metal-cutting 

operations, including certain types of broaching, can be done 

with this one low-priced compound. A lean mixture for 

grinding enables you to take full advantage of improved 

wheel bonds. Properly applied, it allows you to use high- 

unit pressure for maximum stock removal. . . keeps wheels gine; trond 
open and free-cutting .. . prevents heat checking. highspeed carbide fol machining oe 
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First low-priced heavy-duty soluble oil with 
both additives: active germicide and E. P. base 


Stuart’s Dasco D-20 is the first low-priced soluble oil 
to offer you both a special anti-rancidity germicide and 
an extreme pressure base oil additive with high anti- 
weld and lubricity characteristics. Carefully balanced, 
high-quality emulsifying agents provide high-grade cool- 
ing properties . . . unusual stability for longer life. This 


Arrenge now to test Stuart’s Dasco D-20 
on your difficult cutting and grinding jobs, 
DETROIT, MICH.......++0+0+...Tyler 7-8500 
CHICAGO, WL... ce cevccccees Bishop 7-7100 
HARTFORD, CONN......++++..Jackson 7-1144 
CLEVELAND, OHIO. .........-Prospect 1-7411 
PHILADELPHIA, PA........++Devonshire 8-6100 
TORONTO, CANADA, .......-.Oxford 9-9397 
. Representatives in all principal cities 
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multi-purpose, heavy-duty soluble oil gives you ideal 
characteristics for high-speed machining with carbide 
cutting tools... upgrades finish and tool life on tool 
steel applications. Stuart’s Dasco D-20 has superior 
wetting ability . . . avoids rust . . . mixes easily . . . keeps 
machinesand partsclean...and ispreferred by operators. 


SINCE 1865 


D. A. STUART OIL CO., LIMITED 
2729 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 


METALWORKING 
LUBRICANTS 





REPUBLIC COLD DRAWN STEELS give 

the hinge pins and pivot ends on the 

Sherman Digger higher strength, 
greater hardness and a bright, smooth finish. Controlled physical 
properties and the cold finishing process provide the manufacturer 
with dependability and economy. Republic Cold Finished Steels 
also provide top ratings on feeds and speeds, long tool life, 
freedom from abrasion. Available in all carbon, alloy, and 
stainless analyses. 


IF YOU MACHINE STAINLESS STEEL 


REPUBLIC WEDGE-LOCK STEEL SHELVING is the world's strongest. 
And it actually gains strength as weight increases. Wedge-Lock 
is specifically designed for high stacking of such heavy items as 
dies and tools. It provides maximum loading in minimum floor 
space. There's no sagging, swaying or buckling. It can be as- 
sembled quickly and easily and is completely flexible to meet 
changing requirements. A shelving expert will help you plan 
your shelving arrangement . 
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PARTS... 
You'll Want 
~ Republic’s 
FREE BOOK 


RES Bus 


Do you know what causes tools to heat and burn, chatter CORPOR,,, 
marks, tapped holes to vary in size, rough threads, tooth a 
breakage, burnished surfaces? Or what feed and speed 

to use when twist drilling .250 holes in A.1.S.I. 430-F? 


The answers to these and many other questions are 
contained in Republic’s free book, “How To Machine 
ENDURO Stainless Steel Bars’’. 


This 96-page, pocket-sized manual is planned to help 
you obtain the best possible results when machining 
ENDURO bars. One section contains precise, accurate 
information c1 the basic principles of machining and 
how to correct troubles. Another section explains types 
and properties of stainless. Forty-two pages are devoted 
to estimating-tables covering conversion of fractional 
inches to decimals and millimeters, stock required for 
1000 pieces, r.p.m. of spindles at given surface speeds, etc. 


If you machine stainless steel parts you'll like this 
book. You will also like Free-Machining ENDURO® 
Bars. Here is a metal unsurpassed in high physical and 
chemical properties to which has been added the advan- 
tages of cold drawing: accuracy of section, close toler- 
ance, uniform soundness and a fine surface finish. Two 
grades, A.I.S.I. Types 416 and 430-F are fully 90% as 
machinable as Bessemer screw stock. Republic also sup- 


plies ENDURO in hot rolled bars, special sections and REPUBLIC ELECTRUNITE® MECHANICAL TUBING provides safe, gas-tight 
wire. joints required by the down-flow construction of this year-round furnace 
and air-conditioning unit. Uniform diameter, wall thickness, concen- 
Our metallurgists and machining specialists will give tricity, strength, and ductility of ELECTRUNITE simplify design and help 


you expert, obligation-free assistance on application, = Ans Sliras long, trouble-free service. Available in corbon and 
processing and use. Just send the coupon if you would shahitais diaiake: 
like one to call, or for your copy of, “How To Machine 
ENDURO Stainless Steel Bars”. 
REPUBLIC STEEL CORPORATION 
DEPT. C-3921 
3102 EAST 45th STREET, CLEVELAND 27, OHIO 


O Send__ copies of, “How To Machine ENDURO Bars”. 
0 Have a machining specialist call. 

Send more information on: 

0 ELECTRUNITE Mechanical Tubing 


O Wedge-Lock Steel Shelving O Cold Drawn Steels 


£ Stee PF / iT Name Title 
Company. 


Address 
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He made this pledge 


“Horse 
. .. will give, grant, bargain, sell and 


convey unto dealers and users . . . Machinist’s Tools . . . made of the 
best quality of steel, of fine finish, and not excelled as to durability 
and accuracy.” 


He renews this 
pledge in 1957... 


your MFD* 


“To Have And To Bold said tools with all the privileges 
thereto belonging to their own use and behoof forever. That we 
have good right to sell and convey the same as aforesaid, and that 
we will warrant and defend the same to said grantees.” 


* Your Morse-Franchised Distributor knows that Morse 
stands behind this warranty just as solidly today as we did 89 
years ago. And in his name and behalf, Morse now re-publishes 
this warranty as an earnest of good faith backing up every 
Morse Cutting Tool you buy. Yes, you can bank on Morse... 
and on your Morse-Franchised Distributor. 


MORSE TWIST DRILL & MACHINE COMPANY - NEW BEDFORD, MASS. 
A Division of VAN NORMAN INDUSTRIES, INC. 
Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


MORSE 
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means “THH MOST” ' 
in Cutting Tools 
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Producing 380 


complete wrenches per hour, 
BROACHING CLIPPED 
PRODUCTION TIME 


6673% 


No need to keep your fingers crossed 


when SAVE ial| — BROACHING 


You'll never get “hexed"” when using Lapointe-Broaching for these double-hex openings, or 
for any other broaching application engineered by Lapointe. No jinxes, no uncertainties 
. . . because Lapointe engineers have the experience which enables them to anticipate and 
avoid the trouble spots. 

This box wrench, 44” to 1,” size, is an example of the amazing savings that can be made 
by broaching. Using one operator to load and unload, the rough forging (Fig. 1) is drilled 


(Fig. 2), broached (Fig. 3), and chamfered (Fig. 4) —all operations being performed on 
both ends and fully automatic, indexed on the 42-inch hydraulically operated rotary table. 


Saving over two-thirds the previous production time required by single-point tooling 
operations, this special Lapointe Vertical Pull-Down Broaching Machine (15 tons, 48-inch 
stroke) is expected to pay for itself in two years through labor savings alone! 


If you would like to discuss a possible broaching application, a qualified Lapointe Field 
Engineer will gladly call on you, on request. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS * U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Here's a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES ... . . available only at LAPOINTE 
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this Double-Hex opening in Box Wrenches! 
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known to be the best in 


BROACHING 
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SRVE SINGLE RAM DRVE DOUSE RAM 
VERTICAL, ELECTRIC VERTICAL, ELECTRIC 


American Machinist + May 6, 1957 












Another Cross First- 





@a Transfer-matic 
to Machine One Piece 
| Differential Gear Cases 





















































Cutaway view of differential gear 
case showing machined surfaces 


Established 1898 


THE Lele} 
Final tn Aulomalion 


PARK GROVE STATION « DETROIT 5, MICHIGAN 
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Here is another revolutionary development 
by Cross! A new Transfer-matic makes it 
possible to machine and inspect one piece 
rear axle differential gear cases—the first 
time such a part has been processed on 
a transfer machine. 


Two cases are machined at a time as 
they travel a distance of 206 feet through 
30 stations. Rated capacity is 212 pieces 
per hour at 100% efficiency. Operations 
include rough and finish forming the two 
spherical seats for the pinions; rough and 
finish boring and facing the two seats for 
the side gears; drilling, boring and ream- 
ing the pinion shaft hole; drilling and 
reaming the lock pin hole; drilling, cham- 
fering, spotfacing and reaming the twelve 
ring gear mounting holes. 





A unique feature is the arrangement 
for locating and clamping the pallet fix- 
tures. In each station, elevators lift the 
fixtures from transfer bars into engage- 
ment with locating pins and stop buttons 
fixed in the overhead bridge structures. 
Individual wedges then back up the ele- 
vators to secure the pallets. After cutting, 
the elevators lower the pallets onto the 
transfer bars, which carry them to the 
next station. 


Other features include construction to 
JIC Standards, hardened and ground 
ways, complete interchangeability of all 
standard and special parts, pre-set cut- 
ting tools and Cross Machine Control 
Units which program tool changes to re- 
duce machine downtime. 





Let’s toss a bouquet to the modern super-market — one of the greatest time 
and trouble savers in present-day living. 

But, have you ever stopped to think that, in the abrasives field, Norton brings 
you real super-market convenience? Here, in the world’s largest line of abrasive 
products, is everything you need for every grinding job. 

Take tool room grinding wheels. In these, as in all other categories, the Norton line 
is 100% complete. You don’t have to shop around — going to one source for wheels 
that will sharpen steel tools, to another for diamond wheels, to another for mounted 
wheels. 

You can get them all at Norton. And they're all the best wheels that can possibly 
be made. The advanced equipment and broad experience you find at Norton you'll 
find nowhere else in abrasives manufacture. 

Advantages like these mean leadership. And they result in precision-processed, 
precision-performing wheels that grind exactly alike — from wheel to wheel and 
lot to lot. 

See Your Norton Distributor for wheels that will bring the value-adding, profit- 
boosting ‘Touch of Gold” to all your tool room grinding operations. Ask him 
for the two helpful booklets — A Handbook on Tool Room Grinding and a booklet on 
How To Select Wheels For Precision Grinding Tool And Constructional Steels. Dis- 
tributors in all industrial areas, listed under ‘Grinding Wheels” in your phone 
directory, yellow pages. Behr-Manning Company, Troy, N. Y., a division of 
Norton Company. Export: Norton Behr-Manning Overseas Incorporated. For the 
booklets or other information write to Norton Company, Worcester 6, Mass. 
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FOR SHARPENING STEEL TOOLS, as 
well as for surface, cylindrical and in- 
ternal grinding on all steels, Norton G 


Bond and BE Bond Wheels — in 32 


ee Sal 
a - 


ALUNDUM*, 38 ALUNDUM, 19 ALUNDUM 
or the new non-premium priced 44 
ALUNDUM abrasive — add the money- 
saving, cost-cutting ‘Touch of Gold.” 
These vitrified bonds are the most effi- 
cient ever developed for precision and 
semi-precision grinding. 


ABRASIVES 
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FOR CARBIDE GRINDING, Norton dia- 
mond wheels are the recognized ‘*Crown 
oe a Made in the re - B resinoid 

ond for wet grinding and the B6 resinoid 
bond for dry grinding. For many carbide 


FOR DIE AND MOLD FINISHING 
Norton mounted wheels bring you bi 

savings on the widest range of too 
room jobs. They’re a 100% complete 
line, for all requirements. 


grinding jobs Norton K Bond crysToLon* 


wheels are often the best investment. *Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


fo make your products better 


NORTON PRODUCTS: Abrasives « Grinding Wheels 
Grinding Machines « Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives « Sharpening 
Stones « Behr-cat Tapes 

















The New Britain Model 62, 24%” automatic bar machine illus- 
trated, has a spindle speed range of 117-3,000 R.P.M. No other 
multiple spindle bar machine in its capacity offers as wide a range 
of spindle speeds combined with New Britain standards of ac- 
curacy. Before you decide on any bar machine, be sure to check 
on new developments in New Britains. The New Britain Machine 
Company, New Britain-Gridley Machine Division, New Britain, 
Connecticut. 


Automatic Bar Machine 





New Britain chuckers are the time-tested leaders in their field. 
Their basic open-end design, an exclusive New Britain feature, 
makes them unusually well adapted to the automatic handling of 
pieces. The New Britain Machine Company, New Britain-Gridley 
Machine Division, New Britain, Connecticut. 


Automatic Chucking Machine 


























Irs a fact — you can do more work in a day with a New Britain 
+6F+ copying lathe and a single-point tool, than with a con- 
ventional lathe using half a dozen. Just slip out the worn tool, slip 
in a new one, gauge it to a single dimension and you're ready to go 
again. The template repeats the dimensions. The New Britain 
Machine Company, New Britain-Gridley Machine Division, New 
Britain, Connecticut. 
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New Britain +GF+ Copying Lathe 
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closer tolerances b 


- 


in New Britain precis 


Every piece turned out by a New Britain Precision Boring 
Machine is accurate in every dimension because of the precision 
cams which control the slides. Tool wear can be checked by 
gauging a single dimension per tool of even the most complex 
contoured piece. There’s no substitute for this positive uncompli- 
cated dimensional control when you’re working to “tenths.” The 
New Britain Machine Company, New Britain-Gridley Machine 
Division, New Britain, Connecticut. Precision Boring Machine 








@ Aerocycle, a one-man helicop- 

ter now being tested by the U. S. 
Army, is one of the many air- 
craft for which Aeroaffiliates 
machines precision parts. 


Some Examples of Aeroaffili- ® 
ates’ Work. All require fine tol- 
erances and excellent finish. All 
were made with the help of Cities 
Service Chillo Cutting Oils. 


* 


“Fine Tolerances! Excellent Tool Life! 
With Cities Service Chillo Cutting Oil” 


In probably no other machining operation are 
the tolerances so fine, the requirements so de- 
manding as in aircraft work .. . especially when 
it’s for the U. S. Army or Air Force. 

But it is on such work that Aeroaffiliates, Inc. 
of Fort Worth, Texas, has become famous. 

Every day, Aeroaffiliates employees must work 
with tolerances as fine as .0001, and their prod- 
ucts must have an unusually good finish... so 


good that they are measured by a special gauge 


before the aircraft industry will accept them. 
Obviously, this could play havoc with tool life 


...“but thanks to Cities Service Chillo Cutting 
Oils, tool life and finish are the best ever,” says 
Aeroaffiliates. “These cutting oils are equalled 
only by the help we receive from the Cities 
Service Lubrication Engineer, a man whose 
knowledge and help we greatly value.” 

Whatever your type of machining operation, 
there’s a Cities Service cutting oil tailored pre- 
cisely for it... and a Cities Service Lubrication 
Engineer to help you choose it. Call him in this 
week. Or write: Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N. Y. 


CITIES () SERVICE 


QUALITY PETROLEUM PRODUCTS 
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No. 4 (M-2240) 
2” Bar Capacity—18%” Swing 


No. 5 (M-2250) 
2%,” Bar Capacity—20” Swing 


Pra 
a Attia. 
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WA RNE R ‘ 
SWASEY 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 








YOU CAN PRODUCE 


36 


INSTANTANEOUS SPEED CHANGES 


WITH THE FLIP OF A LEVER 

















oa ie | 


Warner & Swasey’s direct-reading, patented speed pre- 
selector is calibrated in work diameter, surface feet, and 
spindle rpm's—which, with the new ease of changing speeds, 
encourages the operator to use the proper spindle speed. 
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8 geppsilion ee: hydraulic clutches, with 
a constant-mesh gear train, eliminate 
all gear shifting on these new Warner & 
Swasey Ram Type Turret Lathes. Clutches 
engage smoothly and quickly, providing fast 
Starts, stops, and reverses. Clutches never 
need adjustment. 

With the patented speed preselector the 
operator can preselect speeds and with a mere 
flip of a lever, change speeds instantly. 

A flip of the speed change lever in the 
opposite direction provides a valuable 6 to 1 
speed reduction for threading or forming cuts 
instantly and without preselection. 

A total of 12 spindle speeds, or 24 undupli- 
cated speeds with a two-speed motor, are 
available on these new machines. A touch of 
a button doubles or halves the speed, and 
when used in conjunction with the 6 to 1 speed 
change, four spindle speeds are instantly avail- 
able with only one setting of the preselector. 

A separate master lever controls forward, 
reverse, brake and neutral. Zoned controls on 
headstock and apron put them all within easy 
reach of the operator—cutting fatigue, speed- 
ing his work, putting more pieces on the floor 
every hour of every day! 


WARNER 
SWASEY 


if leveland 


PRECISION 
MACHINERY 
SINCE 1880 


IT BETTER. FASTER, FOR LESS...WITH A WARNER & SWASEY 
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Low cost general purpose grinder with 2 
exclusive “big grinder” features... 


Variable speed headstock ...compact design 
with only two revolving parts. Can be swiveled for 
angle or face grinding. 


Microsphere bearings... close running clearance 
of Landis Microsphere spindle bearings gives faster 
spark-out, accurate, quick response to wheel feed. 


LANDIS 12°’ x 28°’ Grindwell Universal 
...compact, precision grinder for 
manufacturing, maintenance, toolroom 
and training. 





CIRCULAR CUTTING TOOLS "BASIC DESIGN SIMPLICITY— 


NAMCO CHASER GRINDING SYSTEM 
GROUND THREAD CHASERS 


This wide variety of cutting tools can all 
be used with the same VERS-O-TOOL head 


“CIRCULAR 





Knurl Burnish Thread-Mill 


ee 


End Form Hollow-Mill Threod 





ADJUSTABLE-BLADE 


Hollow-Mill Thread 


Three Namco VERS-O-TOOLS, on this 1/4” RA-6 Acme-Gridley Bar Automatic, hollow mill the stem and cut 2 thread diameters on cast bronze valve stem. 


National Acme 


THE NATIONAL ACME COMPANY, 171 E. 131ST ST., CLEVELAND 8, OHIO ¢ Sales Offices: Newark 2, N. J., Chicago 6, Illl., Detroit 27, Mich, 





Announcing an important new 
motion picture for 
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Primary Metai 
Industries 


If you manufacture, process or fabricate any of 
the primary metals, you’ll want to see the brand new 
full-color sound movie, “‘“A CHALLENGE FOR 
STEEL”, prepared especially for the primary metals 
industry by the 3M Company—world’s largest pro- 
ducer of industrial coated abrasives. You’ll find this 
movie packed with cost-saving tips, helpful informa- 
tion about coated abrasives. Contact your 3M 
Representative today for a free showing. Or send 
coupon below. 








Minnesota Mining and Manufacturing Co. 
Dept. AK-57, St. Paul , Minnesota 
eX 
Yes, I want to see your primary metal movie “A CHALLENGE 
FOR STEEL”. Have a 3M Representative contact me right away 


SS 


Made in U.S.A. by MINNESOTA MINING AND MFG. CO. General 
Offices: St. Paul 6, Minn. In Canada: P.O. Box 757, London, Ontario. 
Export Sales Office: 99 Park Avenue, New York City. 











D. L. Walker welds a circular seam with Fillerarc* equipment at Warner Lewis Co. in 


Tulsa, Okla. Says weldor Walker: 


‘This Fillerarc welder is tops! Its high speed gives 


greater penetration, smoother flow-out. It’s easy to operate and reduces body strain. 
And it’s very flexible for reaching hard-to-get-at places.’’ At right is the shell part of 
one of the filter-separators Warner Lewis makes, showing circular and longitudinal 


seam welds made with fast, flux-free Fillerarc equipment. 


Fillerarc’ equipment cuts welding 
time 50% at Warner Lewis Co. 


Warner Lewis Company, a division of Fram Corp. in Tulsa, 
Okla., has cut welding time 50 per cent while trimming labor 
costs more than 20 per cent by using General Electric auto- 
matic Fillerarc equipment in the production of filter-separators 
for refueling trucks. 

The tanks are made of an alloy of copper with 714 per cent 
aluminum, 2!% per cent iron, and a trace of manganese. As a 
shielding gas for the Fillerarc process, Warner Lewis uses a 
mixture of 65 per cent helium and 35 per cent argon. Welding 
both circular and longitudinal seams, the General Electric 
automatic Fillerarc welder was selected because previous 
equipment could not handle the production volume involved. 

Just how well Fillerarc has done the job is shown in this 
comment by K. Wayne Cosan, production manager: ‘‘Since 
materials and design are fixed by exacting specifications, the 
only way to reduce costs is to increase production. With 


General Electric Fillerarc equipment in our automated setup, 
*Registered trade-mark of the General Electric Co. 


we have cut welding time on the longitudinal seams by 50 per 
cent, with 100 per cent penetration in only one pass. Also, our 
labor cost has been cut 21/4 per cent, with the largest part of 
this cost reduction attributable to our automatic welding.” 
Savings like these are typical of the results being obtained 


with Fillerarc equipment, General Electric’s consumable- 
electrode, gas-shielded process for either semi-automatic or 
automatic welding. Fillerarc welding is fast, economical, and 
flux-free. And, Fillerarc equipment is versatile—it can weld 
mild and stainless steel, aluminum, bronze, nickel, and mag- 
nesium. 

For the full story of how Fillerarc equipment can save you 
time and money, call your nearby General Electric welding 
sales office or distributor (listed in the yellow pages of your 
phone book), or write for more information to Section 713-7, 
General Electric Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 








With this Cincinnati 18” Royal 

Six-Spindle Drill, two operators achieve 

a high output of secondary work on small 

metal components for The Mall Tool Co. in Chicago. 
Operations include drilling, tapping, counterboring 
and countersinking. Four of the six spindles are 
equipped with Cincinnati’s new geared power feeds— 
002", .005”, .009”, or .015” per spindle revolution. 


low cost way to high production 


CINCINNATI ROYAL 


Multiple-Spindie Drills 


Here’s how you can make production really 
move on sequence drilling operations—and keep 
your drilling machine investment Jow. Install new 
Cincinnati Royal Multiple-Spindle Drills. They 
have the high accuracy, speed range and work area 
you need to accomplish a wide variety of precision 
drilling operations. All-new, Cincinnati-engineered 
Royal Drills are available in 16” and 18” sizes, 1, 2, 


wenter on cincinnati 
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3, 4 or 6 spindles, with drilling capacities in cast 
iron of 54” and 1” respectively. They’re metal- 
working drills, built by machine tool builders to 
machine tool standards. Investigate their many fine 
construction features . . . their economical price. See 
the CL&T dealer in your area. For catalog data, 
write Cincinnati Lathe and Tool Co., 3207 Disney 
St., Cincinnati 9, Ohio. 


lathes and drills 


Builders of Engine, Toolroom, and Fixed Gap Bed Lathes and a Complete Line of Drilling Machines 





AND 


HOLD-DOWN TOOLS J" 


ARMSTRONG Set-up and Hold-down 
Tools reduce setting-up time—keep men 
and machines producing. Designed for use 
on planers, drill presses, milling machines, 
etc., they hold work securely and rigidly, 


= (€__) 
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and thereby reduce spoilage and prevent = 
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costly accidents. ¢ 
Your local Armstrong Distributor 

carries ARMSTRONG Set-up and Hold- 

down Tools in stock in sizes for every 

operation. Stop haphazard setting-up 

methods. Provide each of your machines 

with a full complement of ARMSTRONG 


Set-up and Hold-down Tools. 





Buy tS ; 
Write for Circular ARMSTRONG 
TOOLS from your 
Industrial 


UNIVERSAL CLAMP 


. _ a> ‘ ; & 
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a ‘<oae. STRAP 


T-SLOT BOLTS AND NUTS CLAMPS 


S 
ay ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
5215 W. ARMSTRONG AVE. CHICAGO 30, U.S.A. 
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SIMONDS 


ABRASIVE CO. 





EON D ...for longer, 


faster, heavy-duty grinding 


New IL Bond . .. it’s in the grinding wheel mix. Special chemicals 
and compounds added to conventional resinoid bonds provide an 
internal lubricant to increase cutting action and prolong grinding 
wheel life. For ALL your snagging jobs! 


Doroion’ . . abrasive for 


TRADE MARK 





e New DA Borolon . . . an improved, smaller crystal aluminum oxide 
abrasive for resinoid snagging wheels for floor stand and swing 
frame grinders . . . has more and sharper cutting edges, gives more 

ae production. Use with IL Bond described above. 


NEW ©), wrolon’ oes 


TRADE MARK 


toolroom grinding wheels 






New SA Borolon. . . a radically different, friable aluminum oxide 
of abrasive with a unique single crystal formation that gives cooler, 
faster grinding and longer life. Ideal for tool and cutter grinding 
3 and horizontal surface grinding. 
+ 





Send for descriptive catalog bulletins on these 
new products. Ask for IL, DA or SA bulletins. 


° SIMONDS ABRASIVE COMPANY 


YOUR SIMONDS Tacony & Fraley Sts., Philadelphia 37, Pa. 
DISTRIBUTOR DIVISION OF SIMONDS SAW AND STEEL CO. 


—— BRANCHES: PHILADELPHIA + CHICAGO «+ DETROIT « LOS ANGELES 


i 


; coe. enon SAN FRANCISCO + PORTLAND, ORE. 
FAST SERVICE 











ee 





that tough production part has Gage Characteristics, 


try the Van Keuren Precision Lapping Service-- 


The Van Keuren Co. laps optical flats to an accuracy of 
.000001"', gage blocks to .000004"", plug gages to .000010". 
Your job may not be this precise, but it's a safe bet that 
VK skills can save you money on lapping problems involv- 
ing size, flatness, parallelism or fine surface finish. If that 
tough production part has at least one gage characteristic, 
ask for a quotation from VK. 

We lap flat and cylindrical work in both metals and non- 
metals. Cealing rings and plates for pumps and pressure 


devices, precision pins, spacers, pistons, punches, carbide 
pivots, valve parts, instrument components and parts for 
testing inspection equipment, are among the customer 
items handled economically here in our plant. 

If you require lapped or polished surface finishes in the 
order of .5 to 5.0 RMS, or dimensional tolerances from 
000001" to .0001", The Van Keuren Co. can probably 
help on the problem. The “rule of thumb", as suggested 
above, is "at least one gage characteristic." 


Seeeteteaee) 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address: 


i» Lap KWL <0. 


173 WALTHAM STREET. WATERTOWN, MASS. 


Optical Flats . . . Light Wave Equipment . . . Light Wave Micrometers . . 

Gage Blocks . . . Wire Type, Taperlock and Trilock Plug Gages . . . Master 
Setting Disks . . . Thread Measuring Wires . . . Gear Measuring Wires . . . 
Carbide Plug Gages . . . Carbide Pivots . . . Precision Lapping Service. 


\ 


38th YEAR 
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CLEVELAND 


ATA OY LANGA AK OES 
are the standard 


The Kingsbury Machine Tool Corp., Keene, N. H., 
has standardized on Cleveland Single Spindle Auto- 
matics for their screw machine department. The 
Clevelands are used to blank out many of the com- 
ponent parts for the high production indexing auto- 
matic drilling and tapping machines which they 
build. Shown above are four finished parts which 
were originally blanked on Clevelands. Many other 
parts are machined complete on Clevelands. 
Clevelands were selected for this work because 
they combine a wide range of multiple-tooled oper- 


< THE CLEVELAND AUTOMATIC MACHINE COMPANY 





at KINGSBURY 


Installation of Cleveland 
Automatics—‘AB”, “AW” 
and “A” Models—at the 
Kingsbury Machine Tool 
Corp., Keene, N. H. 


REMEMBER, CLEVELANDS CUT COSTS 


ations with quick set-up and easy control. These 
Cleveland qualities assure fast, accurate and low- 
cost production on both long and short runs. 

If you produce any parts requiring turning, form- 
ing and end-working operations, you'll profit by 
giving Clevelands a full investigation. Call in a 
Cleveland sales engineer . . . or let us submit recom- 
mendations with production and cost estifhates based 
on part samples or prints of your work. There is 110 
obligation. For machine specifications, write for new 
General Bulletin describing the line of Clevelands. 


4928 Beech Street 
Cincinnati 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND + DETROIT 
HARTFORD « S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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GREENLEE 


—a 
/ 


AUTOMATIC BAR MACHINES 


HELP YOU BEAT RISING PRODUCTION COSTS 


The cowman achieves speed and power in a good 
“using” horse by years of careful breeding. . . 
Greenlee develops these same qualities in its Bar 
Automatics by continuous research and design 
improvement. One of the many superiorities of 
this speed and power is that it enables you to 
take full advantage of modern tooling practices. SIX AND FOUR-SPINDLE 

Your Greenlee representative will be glad to AUTOMATIC BAR MACHINES 
show you how it is done. Please submit print 


GREENLEE Special Machine Tools 
when inquiring about a specific job. @ Multiple-Spindle Drilling and Tapping Machines 
@ Transfer-Type Processing Machines 


Write for Catalog No. A-405 @ Hydro-Borer Precision Boring Machines 


qe tas OSTA ee Se EOL A Sak aR ON PTS Bk we -  itay ec eC. Sam 2 ae ee ER Te 


| GREENLEE "ROCKFORD, IL. 





r 
ROCKFORD, ILL. 
BROS. & CO. 


bi iy 


+ 
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Omega Punches, Used in Multiple Units, 
Provide Big Savings in Metal Punching 


If you’d like to see some interesting metal- 
punching jobs, the place to visit is Wales- 
Strippit Company, at North Tonawanda, 
N. Y. There they employ about every 
punching operation imaginable, using 
self-contained punching units which are 
set up quickly to meet the requirements 
for varied hole sizes or shapes. 

One of the tool steel grades which has 
been doing a fine job of minimizing shop 
costs at Wales-Strippit Company is Beth- 
lehem Omega, a super-tough steel sup- 
plied by Leed Steel Co., Buffalo. Omega’s 
dependability and long service life have 
been remarkable . . . all the more so be- 
cause it is used exclusively in punching 


hard metals, where high shock-resistance 
heads the list of requirements. 

Omega is our “super” grade of oil- 
hardening, shock-resisting tool steel. It 
can also be quenched in water. Here’s its 
typical analysis: 


1.85 0.45 


C Mn Si Mo 


0.60 0.70 


Omega isn’t limited to service in punches, 
either. It’s just what the doctor ordered 
for hand and pneumatic chipping chisels, 
knockout pins, swaging dies, shear blades, 
and other uses where the steel is con- 
tinually subjected to severe shock. 


Making Plastic Parts? Use Lustre-Die 


Lustre-Die, our new plastie-molding tool steel, is really some- 
thing! What a high poiish it takes! And what high lustre you 
get on the finished parts! Lustre-Die has a well-balanced 
analysis, and is alloy fortified to increase its depth-of harden- 
ability and mechanical properties. It’s good steel. You'll like it. 


a 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Oxide Skin 
Improves Lehi gh H 


Most users of hot-work steels know that 
the oxide skin, put on the surface of tools 
by the second temper, is beneficial. This 
oxide coating serves partly as a lubricant, 
and also helps conventional lubricants to 
adhere, thus increasing wear-resistance. 
When tempers above 900 F are used, 
Lehigh H tool steel is also benefited in 
the same way by the oxide coating result- 
ing from the second temper. Here is the 
sequence of operations to be followed in 
heat-treating Lehigh H, so as to take 
advantage of the oxide coating: 
1. Heat the tool and quench it in the 
conventional manner. 
2. Temper at 925 F (or higher for 
some purposes). 
3. Grind the tool to size, and remove 
seale and deearburization. 
. Retemper the tool at 900 F. Do not 
grind or remove the light oxide coat- 
ing—use the tool with this surface. 





geETH EHE Ny 
STEEL 


The ONLY Turret Lathe with 
a fully automatic thread-chasing cycle! 


Here is full turret lathe versatility and a 
threading attachment with a fully auto- 
matic cycle — all in one machine. Now you 
can be sure of concentricity of threading 
with other lathe work, all done in one 
chucking, with the time saving of the Auto- 
Threader! Nowhere else in the world can 
this be found on a turret lathe. 

This Auto-Threader will chase straight 


JONES 


Turret Lathes « Fay Automatic Lathes « Milling & Centering Machines « Optical Comparators « Thread Tools 


or taper threads — or a combination — 
internal or external, from the front of the 
machine. 

Concerning this J&L development, a 
customer writes: “We are tripling produc- 
tion on many of our items.” 

Write for descriptive folder No. 5440. 
JONES & LAMSON MACHINE COMPANY, 
502 Clinton Street, Springfield, Vermont. 


& LAMSON 
TURRET LATHES 


the: man-who.needs a . 


fala me eat-letslial-miele) mt 


Thread & Form Grinders 


already paying for it 
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HYDRAULIC VALVE LIFTER BODIES 


Millions of valve lifter bodies are required annually for the automotive 

industry. These precisely ground and finished parts are produced at rates as high as 

3500 pieces/hr./machine. To produce these parts, which are finished to a size 

tolerance of .0003”, wheels and machines must be right. Stock removal rates run the gamut, 
from .025”/pass and better in the roughing cuts to .0005”/pass in the finishing 

passes. Wheels must furnish maximum number of pieces per dressing and produce high 
quality work to close limits. A typical centerless grinding sequence for grinding 

valve lifter bodies before machining and heat treating follows: 


Pass +1 24x6x12 WC465-P4-VD Pass #3 24x6x12 A60-N5-V10 
14x6x5 A60-R2-R 14x6x5 A80-R2-R 


Stock removal =.004 -.032” Stock removal = .015” 


Pass #4 20x6x12 A60-N5-V10 
Pass +2 Same wheels 12x6x5 A80-R2-R 
Stock removal = .024” Stock removal =.003” 


PROVE IT YOURSELF. You can get the exact results you want in centerless 
grinding ...in precision, rate of cut, and output. A complete survey of your operations will 
show you the specific grinding and regulating wheels you need. 


NOTE: Carborundum, leader in abrasive techniques, backs up its products with 
trained sales representatives, a staff of competent field engineers and an abrasive engineering 
laboratory...all available to you to put more sense in your abrasive dollar. 


Here is adother in the 
ypradres: vopegl e Ask your local distributor... or the man trom 
the Bonded Abrasives Division 

of The Carborundum 
pat a CARBORUNDUM 


shown on the back of this page. REGISTERED TRADE MARK 








Stainless Steel 
cutting information ... 


*Don’t dawdie when sawing 


OME MACHINISTS (the slow, careful 

type that are so hard to find) like 
to saw metal very slowly. These men 
remember old instructions about 
overheating the blade or the metal, 
and they worry about destroying the 
“temper.” 

Not so with the austenitic grades 
of Stainless Steel (like the 300 
series). These steels harden when 
they are worked. If you dawdle when 
sawing one of these steels, it will 
harden right ahead of the blade, and 
you'll swear the saw blade has lost 
its teeth. 

All this talk leads to the simple 
suggestion: When sawing Stainless 
Steel, use the recommended speed 
and cut boldly, without dawdling. 
It will save time, tempers and saw 
blades. 

Stainless Steel fabrication is not 
difficult, but it is different. So why 
not have the last word in fabrication 
techniques right in your desk? Write 
on your company letterhead for a 
copy of our 130-page “Stainless Steel 
Fabrication Book.” Address United 
States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa. 





UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, 
WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS 
STAINLESS 
STEEL 


SHEETS - STRIP + PLATES - BARS ~- BILLETS 
PIPE - TUBES - WIRE + SPECIAL SECTIONS 


UNITED STATES STEEL 
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PROVEN POINTS 

OF QUALITY 

ENGINEERING 
IN A LOW-COST HOIST 


Cross, section view 
of new Robbins & Myers 
type “‘J’’ Electric Hoist 


The Fafnir 9100K Series ball bearing ( The Fafnir 200K Series bal! bearing 
is designed basically for applications i Suited’ for applications requiring 
where housing diameters are restricted | : st to moderate loads combined 
and maintenance of relatively large i é y high speeds: Available 
shaft diameters is essential. Available y : ais; shields, and snap rings 
with seals or shields. A ious. degrees of precision 

; . and retainer construction. 





oo the design engineers of Robbins & Myers were asked to develop 
a low-cost electric hoist that would measure up to R & M standards of 
quality, they made good use of Fafnir Ball Bearings. They specified them to 
insure precise alignment of parts, conservation of power, minimum mainte- 
nance, reserve capacity for long life. In three critical locations they specified 
Fafnir Plya-Seal bearings — the bearings that provide superior retention of 
lubricant and positive protection against contaminants. With these and other 
construction features, they came up with the design of the new Robbins & 
Myers low-cost, “J” hoist, quality engineered throughout. 

Fafnir is a supplier of ball bearings for leading industrial hoists, hoist 
trucks, and hundreds of other industrial machines and equipment where ball 
bearing advantages improve performance and prolong service life. In case 
after case, the choice of Fafnir Ball Bearings is influenced by the Fafnir 


“attitude and aptitude” —a way of looking 
at bearing problems from the designer’s FA Pe og i ea 
viewpoint and the ability to supply the 
right ball bearing to fit the need. Perhaps 
these attributes can help you solve a bear- B A L L B E A R | N G S 
ing problem. The Fafnir Bearing Com- 
pany, New Britain, Conn, MOST COMPLETE LINE IN AMERICA 
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How one plant 
cuts forming 
costs /5% with 
Schrader Air 


Products 
adapted to jig 


Before this Schrader-powered form- 
ing jig was installed, an Ohio plant 
used heavy punch press equipment 
and costly welding procedures. Now 
man-hours and materials have been 
released for other work, and a single 
operator produces the finished part 
in seconds, effortlessly. Cutting the 
cost of the finished product by %!! 
Every day Schrader Air Products 
are being integrated into the most 
diverse types of manufacturing op- 
erations. Versatile, safe, accurate air 
often makes the difference between 
profit and loss. And air acts faster 
than you think! Look into the op- 
portunities in your own plant for 
modernizing with air. Schrader engi- 
neering facilities are available upon 
request to assist you in planning. 
Why not mail the coupon today? 


Progress in plan-it-yourself air systems: 



















Outdoor grill legs formed. Operator places wire between dies. Note Schrader products. Schematic 


below gives Schrader “Air layout” at end of cycle with wire formed. 
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QUALITY AIR CONTROL PRODUCTS 








A. SCHRADER’S SON * Division of Scovill 
460 Vanderbilt Avenue, Brooklyn 38, N. Y. 


If they can save money with air in Ohio—maybe we can, too! 


CYLINDER 














“PUNCHING 
CYLINDER 


Please send latest informative booklets which show Schrader’s complete:line of 


products. 
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REDESIGNED HEADSTOCK is massive, rigid casting, eliminating vibration and assuring maximum 
accuracy. Electric combination clutch and brake permits fast, smooth starts and stops without 
overheating. The Gisholt main control (manually or hydraulically operated) and the simple push 
buttons and feed-stop valves speed changeovers. A wide range of spindle speeds permits peak 


machining efficiency on all materials. 


GISHOLT JETracer (mounted in place of standard front carriage) for either single or multiple pass 
work. For latter, JETracer will make up to four consecutive, automatic passes from four tem- 
plates of different lengths and patterns. Standard rear independent slide can operate any time 
within the general machine cycle to complete the part. Air- or hydraulically-operated tailstock 
can be easily mounted, positioned or removed. 


High capacity + flexibility = economy 
ISN’T THIS WHAT YOU WANT 


CONSIDER WHAT YOU CAN DO with this new 
Gisholt MASTERLINE No. 12 Automatic Produc- 


tion Lathe: 


Here is an automatic lathe designed specifically 
for high production operations—yet this machine is 
flexible enough to handle a variety of similar parts 
in small repeat lots. 


You can hold work in a chuck or fixture—with a 
work driver and tailstock—on an arbor or between 
centers. To start the automatic cycle, ;:::r operator 
simply loads the part, chucks it and raises the Main 
Control Lever. He is then free to handle additional 


machines—or to perform other work—until the part 
is completed. 


On the Gisholt No. 12 Automatic, all carriage and 
slide movements are hydraulically actuated. The 
front carriage has both longitudinal and transverse 
motion—or a combination of the two—with quick 
approach, automatic tool relief and rapid return. You 
can mount the rear independent slide at any angle 
to machine bevel gears, drill cones, or handle other 
parts with angular surfaces. 


For special jobs—like machining both ends simul- 
taneously on small motor frames, cylinder sleeves, 





ae mmm -—-_ -«- 4 








or similar parts— you get even greater flexibility from 
the No. 12 through auxiliary slides, operated by 
movement of the standard slides. Or you can mount 
a back facing attachment within the spindle—for 
still another way to machine a maximum number of 
surfaces in one chucking. And for outstanding ver- 
satility with great savings in tool and setup costs, 
the front carriage on the No. 12 may be replaced by 
a single- or four-pass JETracer slide. 


For complete details of the new features on the 
Gisholt MASTERLINE No. 12 Automatic Produc- 
tion Lathe, call your Gisholt Representative. 








WRITE GISHOLT TODAY for advance 
data on the new Gisholt MASTER- 
LINE No. 12 Automatic Production 
Lathe. Ask for Form 1178. 


Madison 10, Wisconsin, U.S.A. 
TURRET LATHES « AUTOMATIC LATHES «+ SUPERFINISHERS * BALANCERS + PACKAGING MACHINES «+ MOLDED FIBERGLAS PLASTICS 
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Designers and Builders of Precision and 
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Picture your workpiece 
on this 175-ton 


eae 


























gantry type milling machine 


HIS massive giant, 42 ft. long, 35 ft. wide, 

is equipped with electronic tracer control 
system designed for production milling of 
intricately contoured workpieces. Rugged 
enough to mill all metals . . . sensitive enough 
to hold close tolerances... it meets all A. I. A. 
specifications and has extendable bed design. 
Gantry type machine takes much less floor 
space and permits handling larger workpieces 
or multiple workpiece setups. Machine incor- 
porates standard design components with auto- 
matic programming control systems available. 


For more specific information on this gantry 
type milling machine, have our representative 
call at your convenience...or write to Kearney 
& Trecker, Special Machinery Division, 6786 
West National Ave., Milwaukee 14, Wis. 








Special Machinery Division 


MILWAUKEE 11. WISCONSIN. U.S.A. 


Production Machine Tools Since 1898 
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drive gears in BOLENS TRACTORS 
loughness of MUELLER BRASS 


600” series bronze alloys 


Forged bronze gears made from tough, long-wearing Mueller Brass Co. “600” bearing alloy 
are proving their ability to withstand punishment in the popular outdoor power equipment 
manufactured by the Bolens Products Division of Food Machinery and Chemical Corporation, 
Port Washington, Wisconsin. The Junior and Super Mustang rotary tillers, all employ “600” 
main drive gears to dependably transmit engine power to drive assemblies. The going is rough 
for equipment of this type in cultivating or tilling heavy soil—but Bolens has a record for 
ruggedness and, on these and many other Bolens products as well, 

Mueller Brass Co. “600” gears help make possible that fine performance. 


Mueller Brass Co. “600” bearing bronzes 

are available as forgings, or in rod form. 

They provide unusually high tensile strength, a 
dense structure, good resistance to 

corrosion, and excellent bearing properties. 
Because of their good machining qualities, the 
“600” series bronzes can be finished readily— 
usually at substantial savings in COST. 


It will pay you to investigate these alloys 
for your products ... why not write 
today for full information. 


Bolens’ Ridemaster riding model garden 
tractor incorporating an 85%” diameter 
“600” bronze gear. 


~~ So 
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and TILLERS prove 
@ 3 


Bolens’ Super Mustang 
rotary tiller incorporating 
@ 25-tooth “600” series 
bronze worm gear. 


@ WRITE TODAY FOR THE 
ENGINEERING MANUAL YOU NEED 


Mueller Brass Co. Forgings 
Engineering Manual H-58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Manval H-58563 


“600" Series Bearing Alloys 
Engineering Manual FM-3000 


Copper Base Alloys in Rod Form 
Engineering Manual FM-3010 
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METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 


Vice-President and Director of Research 


One of the most interesting things about our 600 
series bearing alloys is the great variety of products 
in which they find application. In the advertise- 
ment to the left you can see how the Bolens people 
put 600 gears to work in their rotary tillers and 
garden tractors. Those gears are big, take a lot of 
abuse, and meet the job needs perfectly. We also 
make a lot of small parts, too, that have been 
specified because of the many unusual properties 
of this series of alloys. 


One good example that comes to mind is a shaft 
bushing on a rotary selector switch that we make 
for an instrument manufacturer. This selector is 
used for switching sound-powered telephone cir- 
cuits aboard Naval vessels. One of the most im- 
portant considerations in the choice of 600 alloy 
for this bushing was its resistance to abrasive 
action on and against a rubber “O”’ ring. The 
acceptance test required a stainless steel shaft 
riding in the bushing to rotate “dry” fora minimum 
of 50,000 cycles consisting of 360° rotation clock- 
wise followed by a 360° rotation counter-clockwise. 
The “O” ring must still form a watertight sea] at 
the end of the test. Our 602 alloy was the only one 
of several materials tested that met the specs. 
That was pretty good evidence in itself of resistance 
to abrasion, but, in addition, this customer also 
found that the use of 602 eliminated the headaches 
they previously had with seizing and galling. 


The pounding action caused by the indexing mech- 
anism attached to the shaft used to give them no 
end of seizing troubles. The chief product engineer 
is extremely happy about the way our alloy is 
performing. Mention was also made of the fact 
that the corrosion resistance of 602 was mighty 
impressive. In this application, the alloy passed 
the 200-hour Navy salt spray test with flying colors. 


So, big or small, it seems that there is no end of 
applications for 600 series alloys. We even have 
parts working in a machine that slices frankfurters 
as well as gears in fishing reels. So, it seems that 
600 runs the gamut from “‘red hots to reels’. Well, 
it looks like the end of the page is here again, so 
I’ll close for now. However, if you have any prob- 
lems or questions about non-ferrous alloys or 
you’re having trouble getting desired performance 
from a part, why not drop me a line here in Port 
Huron, and possibly I can be of some service. Send 
a part print along if you like, and we'll be glad 
to make proper recommendations. = 


Thanks again for your time. 


MUELLER BRASS CO. 


PORT HURON 1» MICHIGAN 
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drill 
ream 
recess 
spot face 
countersink 


200 PARTS 
PER HOUR GROSS 


on this 12-station 


KINGSBURY 








This central column Kingsbury has 13 units which op- 
erate 19 spindles. A loading assembly positions the work 
(an automatic transmission part) for clamping by an 
air-actuated mechanism. Two vertical units with adjust- 
able arbors mill the joint face; a recessing unit works on 
: the snap ring grooves. Thirteen tools have guide bush- 
DRILL, C’SINK —} NN ings. Finish reaming is done last, after the heavier op- 

9 Ba . erations are completed. Indicator lights signal the op- 
erator if any operations are unfinished. 





%-28 
(2 HOLES) 





ORI UT HOLE. "500 FINISH R ROAM. - : Most Kingsburys are less elaborate. But all have the 


same purpose: 
CORE DRILL, LINE REAM, RECESS TWO ROUGH MILL FACE, 
GROOVES & CHAMFER, .984 FINISH REAM FINISH MILL FACE uniform operations 
s rs at a high production rate 

to the customer’s specification 

at low unit cost 
May we get together on one of your jobs, simple or 
complex? Kingsbury Machine Tool Corporation, ‘ 
Keene, New Hampshire. 


KINGSBURY 


INDEXING AUTOMATICS 


for high production drilling 
and tapping 
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THE USER: Wheelock, Lovejoy & Co., Inc., Cleveland Plant. 


THE JOB: Maintaining normal production line speeds. 


THE PROBLEM: Power hack sawing creating production bottleneck. 
cl <> *, THE ANSWER: Capewell Safetech Power Hack Saw Blades. 


THE RESULT: Power hack sawing now a routine operation—no more production headaches. 


Wheelock, Lovejoy chose Capewell’s shatterproof Safetech blade for this long, heavy job because 
they could get more cuts per blade, quickly and economically under heavy feed, while 
providing complete operator safety. Other Capewell power hack saw blades are Technite and High 
Speed—each of these all-hard blades is designed to give proved maximum sawing performance. 


You, too, can improve your production by standardizing on Capewell Power Hack Saw Blades. 
Tooth by tooth, you'll find that Capewell blades are a superior product, manufactured to 
rigid specifications, so that you can be assured of blades that stay sharper longer. 


THE CAPEWELL MANUFACTURING COMPANY 


SOLD ONLY THROUGH Hartford 2, Connecticut 


CAPEWELL DISTRIBUTORS 


who provide: complete inventory 


Please send complete detads on Capewell Power Hack Saw Blades to: 


NAME 


. engineering assistance COMPANY 


... delivery when you need it. ADDRESS 


CITY 





New Advanced Features Make AO Ultrascopic 
Safety Glasses A Better Buy Than Ever 


When we introduced American Optical Ultrascopie Safety 
Glasses, we intended them to be the finest, most advanced eye 
protection equipment available. They were enthusiastically ac- 
cepted by industry at all levels. A tremendous increase in eye 
protection sales attests to this success. They truly have been 
‘‘a new dimension in eye protection.” 

However, in keeping with American Optical’s policy of mak- 
ing good products even better, continual American Optical re- 
search and laboratory testing have developed many new im- 
proved features on American Optical Ultrascopic Safety Glasses. 
Now, with these advanced refinements, they are a better buy 
than ever. 


New Wrap-Around Case No. 954 of American Optical Fits-On Goggles which 
Cordovan vinyl. Won't wrinkle, peel protect Ultrascopic Safety Glasses from 
or crack. pitting and scratching. 


American @. Optical 


. The F9500 Series in copper bronze. This handsome styling 


will appeal to all and to women workers in particular. 


. The F9500 Series with clear transparent side shields, thus 


increasing side vision. 


. Spatula tip temples for the F5100 Series without side shields. 
. The F9500 acetate Series is available with metal screen side 


shields. The F5100 metal series is available with all plastic 
perforated side shields. 


. Both series are available with 6 curve Plastolite (plastic) 


lenses. 


. New case with pocket clip (No. C954) and without pocket 


clip (No. 954) has been developed to accommodate either 
the metal or acetate goggle without side shields. 


. New Ultrascopic Fits-On Goggles. These are designed to fit 


either the F5100 or the F9500 Series with or without side 
shields. Glass or plastic lenses. Glass lenses clear and Calobar 
ground and polished Meniscus. Plastic lenses, clear or green 
meniscus. Model 21W for metal safety glasses, model 22W 
for acetate. 42-44-46-48 mm. eye sizes. 


. Both the F5100 and F9500 series are available with ‘“Bal- 


anced Vision” in R glasses. Workers who need correction 
are assured of balanced or “compensated” vision from lens 
edge to lens edge. 


Always insist on v3) Trademarked 

and mes. Your nearest American Optical 
Safety Products Representative can supply 
you. 


SOUTHBRIDGE, MASS., BRANCHES IN PRINCIPAL CITIES 
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~ Gears 
OF every 
Purpose 


Wherever gears are used, the name 
ILLINOIS GEAR is known and respected. 
Manufacturers of fine equipment always 
specify them. ILLINOIS GEARS are 
precision built with quality as the 

first consideration. 


An outstanding example of the type 

of equipment in which ILLINOIS GEARS 
are performing a vital function is the 
new Giddings & Lewis Model 1210-FUAR 
Boring Mill — the world’s largest 
horizontal (floor type) boring, drilling 
and milling machine with 10” spindle, 
18” square underarm and weighing 

} over 200 tons. 

















Learn for yourself how 

ILLINOIS GEAR can help 

you select the right gears 
for your requirements from America’s 
most complete line of gears. 


® 
Look for this mark aus 
the symbol on finer gears 


Chenha Svouy Kaname +s One gear or eal or more 
ILLINOIS GEAR & MACHINE COMPANY 


2108 NORTH NATCHEZ AVENUE 
CHICAGO 35, ILLINOIS 





QuicK FACTS 


@ Cuts all shapes and 
types of materials 


@ Saveschanging saws 
— one saw can do the 
work of several 


@ Longer life — cuts 
biade costs 


@ Withstands abuse 


@ Furnished in 100 
and 250’ Coils or 
Welded -to-Length for 
Specific Machines 


If you cut pipe, angle iron, channel, I-beam, 
bars, etc. — here’s the blade to use because it can 
handle all types of cutting. It’s designed especially 
for general purpose use. 

Note that the teeth are wavy set (set in groups) as 
shown at left. This distributes strain over more teeth 
and makes it possible to cut all sizes, shapes and 
types of material without stripping the teeth. Fast and 
smooth cutting, it stands more abuse, lasts longer, 
cuts costs. 

This general purpose blade is made of tough, wear- 
resistant alloy steel and is available in a variety of 
widths and tooth spacings. It will pay you to try 
SIMONDS Wavy Set Blade for your general purpose 
cut-off work. 


WAVY SET BAND SAW BLADE SIZES 
Width Inches | Thickness | Teeth per Inch 





.025 10-14-24 
.032 10-14 
.032 8-10-14-18 
-035 10 


125 years of growth 1832-1957 


For Fast Service 


re 
Complete Stocks 


SIMONDS 


| 
e ee | SAW AND STEEL CO. 
SIMONDS | 
oS industrial Supply _- am 
DISTRIBUTOR FITCHBURG, MASS wad 


Factory Branches in Boston, Chicago, Sen Francisco and Portland, Oregon, Canadian Factory in Montreal, Que., Simonds Divisions: 
Simonds Steel Mill, Lockport, N. Y., Heller Too! Co., Newcomerstown, Ohio, Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada 
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These valves like tough jobs 


Discriminating engineers are finding that out. More and 
more of them are specifying Hannifin valves for every 
kind of directional air control—including the really 
tough jobs. 

There are plenty of reasons why: Inspired simplicity 
of design. Fewer parts—and those easily and quickly 


replaceable. Ability to serve a wide range of applications 
with fewer valve models. And—above all—fast, smooth 
operation. 

Your Hannifin man will gladly give you the whole 
story. We’ll tell you where to get in touch with him— 
after you examine the big Hannifin catalog. 


AIR CONTROL 


HAN NIFIN 


VALVES 


HANNIFIN 


For this complete catalog showing all the Hannifin directional air control valves, 
write to Hannifin Corporation, 517 South Wolf Road, Des Plaines, Illinois. 
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No Job too big or too tough... 
for MARVEL “Giant’ Hack Saws 


These giant MARVEL Hydraulic Hack Saws (No. 
18, Capacity 18” x 18”; and No. 24, Capacity 
24” x 24”) were basically designed for rapid and 
economical cut-off of BIG WORK. They are not 
merely “conventional” designs “stretched” to big 
capacity. They are truly designed and built with the 
ruggedness and rigidity necessary to withstand the 
rough treatment of sawing big work, even though 
the work is in the “toughest of the tough” alloys. 

They are reliably fulfilling the cut-off requirements 
in innumerable steel mills, forge shops, structural 
shops, warehouses, and machine shops, with assured 
low tool cost and minimum kerf loss of steel. 


Write for 
Catalog 


In addition to cutting-off, they are reducing costs 
by eliminating further machining operations. Heat 
treated die blocks are being reclaimed for re-sinking 
by sawing off the worn face; columns, beams, pipe, 
and tubing are being sawed to finished, square ends, 
eliminating milling; angular sawing is done conven- 
iently by swinging the upper structure on the base, 
to any angle up to 45 degrees—without moving the 
work. 

Contemplating the modern trend toward ever 
tougher steels and larger sizes, these are the logical 
sawing machines to buy, not only for today’s needs 
but for tomorrow’s as well. 


ARMSTRONG-BLUM MFG. CO. 5700 west Bloomingdale Avenue Chicago 39, U.S.A. 
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SETTING “STANDARDS” FOR TOMORROWS CUTTERS! 
Brown & Sharpe —\\5),,;() 7 Jeemendorie. Jooleng Team! 


PRODUCTION SERVICE— 

Now, the largest line of “standard” 
Solid Carbide, Carbide Tipped and 
High Speed Steel Milling Cutters is 
available to America’s metalworking 
plants without wait, worry, waste or 
downtime! It’s a fact—more than 3000 
stocked “standards” eliminate the need 
for most expensive “special” tools. 


DISTRIBUTORS’ STOCKS— 

Every Brown & Sharpe-NELCO Dis- 
tributor stocks for prompt service 
wherever you are. Over 2300 “stand- 
ard” Brown & Sharpe High Speed 
Steel Tools and over 700 “standard” 
NELCO Solid Carbide and Carbide 
Tipped Tools are available to answer 
over 90% of milling problems. Speedy 
service on “specials” is also available 
when necessary—specials engineered 
by a Tooling Team with over 140 
years of metalworking experience. 


FIRST IN TOOLING— 

Galloping competition in industry to- 
day makes it vital that new improved 
machine tools be equipped with the 
best in tooling. The tool is the pay- 
off-point of every machining operation, 
whether on new, modern equipment, 
or old. Precision production, machin- 
ing speed, product delivery, product 
quality—all depend on the excellence 
of the tooling used in production. 
When it’s Brown & Sharpe-NELCO 
Tooling, the result adds up to Profits, 
Growth and Prosperity. 


ADVANCED DESIGN— 
ENGINEERING— 

Not only the largest milling cutter line 
in the world, but the most expertly 
engineered tools are available. Brown 
& Sharpe-NELCO, pioneers in the 
tooling field, have constantly led the 
tooling industry with new designs and 
inovations that have today become 
industry standard. You can be sure 

if it’s good tooling practice—you will 
get it from your Brown & Sharpe- 
NELCO Tooling Team FIRST! 


CALL YOUR DISTRIBUTOR— 

Keep a copy of the 50 page NELCO 
Catalog C-14A and a copy of the 
Brown & Sharpe Cutter Catalog handy. 
They are your reference to speedy 
service on over 3,000 “standard” Car- 
bide Tipped and High Speed Steel 
Milling Cutters. Your local distributor 
will “jump” the minute you call. Re- 
member: because they are best, they 
are also the easiest to buy! 
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The ordinary fasteners securing the worm wheel to the drum shaft in this automatic screw machine loosened, 
causing $120 worth of damage to parts. Labor for the repair job cost $100. The ordinary fasteners were replaced 
with self-locking UNBRAKOs, and there has been no trouble since. 


Vibration won't loosen 
self-locking UNBRAKO socket cap screws 


UNBRAKO socket screws with the Nylok* self-locking device 
eliminate fastener problems caused by vibration. 


Take the drive system in the automatic screw machine illus- 
trated above, for example. The screws originally used to 
secure the worm wheel to the drum shaft loosened, causing 
considerable damage, besides loss of production time. These 
have now been replaced with self-locking UNBRAKO socket 
head cap screws and the trouble has been eliminated. 


An UNsBRAKO socket screw with the Nylok self-locking device 
is a single unit. Just screw it into any tapped hole. Seated or 
not, it locks positively wherever wrenching stops. Constant 
vibration or endless running of a machine won’t affect these 
self-locking UNBRAKOs. The screws will not work loose! 


Write today for your copy of Form 2193, which gives catalog 
and technical data on the complete line of UNBRAKO socket 
screws with the Nylok self-locking device. Or see your local 
industrial distributor. Unbrako Socket Screw Division, 
STANDARD PRESSED STEEL Co., Jenkintown 1, Pa. 


STANDARD PRESSED STEEL CO. 


a, 
UNBRAKO SOCKET SCREW DIVISION 
HOW IT LOCKS. The tough, resilient Nylok locking pellet keys 

itself into the mating threads. It forces threads together and 
locks the screw securely—whether or not the screw is seated. *T.M. Reg. U.S. Pat. Off., The Nylok Corporation § JENKINTOWN PENNSYLVANIA 
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irst with NEW “Automatic” Service 


Cone was the first builder of multiple spindle automatics to 
provide machine users with an experimental service in the 
application of carbide tools. 


This service is a practical means of determining the possibilities of 
carbide tools for production men without loss or interference 
with their regular production schedules. 


A pamphlet “FOUR STEPS WITH CONE” describes this service. 
Send for your free copy. 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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High Speed Precision 


MILLING MACHINES 


Advantages 


@® Saves Production 
Time 


@ Higher Speeds 


@ Lower Power 
Consumption 


@® Less Investment 
@ Saves Floor Space 


1%." Cutter Spindle Capacity 
with 5C Round Hardinge Collet 
Eight Spindle Speeds — 

110 to 1850 R.P.M. 


Write for 
Bulletin TM-UM 


Model UM Universal Spiral Miller 
Model TM Universal Plain Miller 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
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Complete automation unit for 
machining steel gear blanks. 
Note dial groupings at gaging 
stations visible in this picture. 


Standard Ex-Cell-O 
Machines Handle 
Automatic Operations 





Take these cam boring machines, for example: they 
are standard Ex-Cell-O 312s. When a customer’s pro- 
duction schedule called for an unusually high per 
hour output of steel gear blanks Ex-Cell-O engineers 
incorporated these machines into an automated setup. 


Included in the new setup: two cam-operated 
Ex-Cell-O Precision Boring Machines, two Gear-O- 
Mation storage-distribution units, three gaging 
stations. 


The boring machines finish all the surfaces of the 
gear blanks: face both sides, chamfer both inner and 
outer edges, bore the central holes and turn the out- 
side diameters. Tools are adjusted automatically to 
maintain required tolerances. Gage units automati- 
cally check parts prior to entering the machining 
stations, and the storage-distribution units provide 
space for a bank of parts at each machine station. 





if you're interested in automation, but are held back by 
the high cost of specially designed machine tools, call 
your nearby Ex-Cell-O Representative today. Perhaps 
a standard Ex-Cell-O machine tool setup can be 
adapted to your automatic operation requirements. 
Or, if you prefer, contact Ex-Cell-O in Detroit directly. 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING 
SPINDLES © CUTTING TOOLS © RAILROAD PINS AND BUSHINGS «+ DRILL JIG 
BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 


57-21 





PROVED BY INDEPENDENT LABORATORY TESTS: 


02/,5°M 


for FERROCARBO-TREATED IRON 








Progressive foundrymen seeking to 
improve the machinability and qual- 
ity of gray iron and malleable iron 
castings can now rely upon FERRO- 
CARBO —the patented additive in 
briquette form — by CARBORUNDUM. 
Tests by a widely-known indepen- 
dent research organization, have 
proved conclusively that the addi- 
tion of FERROCARBO® to the cupola 
charge results in finer-grained, 
denser, and stronger castings with a 
machinability improvement factor as 
high as 62% over untreated iron. The 
better dispersal action of FERROCARBO 
and the resulting better machinability 
of the iron, are your assurance of a 
better satisfied customer. 


* Surface Machinability Improvement 








STOCK 
REMOVAL 





HOW TESTS WERE CONDUCTED 


Tool-wear tests were conducted on metal cast 
in leading foundries across the country, using 
untreated iron and Ferrocarbo-treated iron of iden- Cc 
tical or similar chemistry. Both were machined Si 
at commercial speeds using a single point Ss 
‘Carboloy,” grade 44A tool. Tool life was Mn 
determined by measuring wear on the flank of P 
the tool with a 100- power microscope. The charts sae <a 
at the right show actual test data as reported. ee 


Chemical Analyses 


Untreated 
Ferrocarbo® 
Treated 
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Feed (in. /rev.) 

ra WRITE FOR MORE INFORMATION on Depth of Cut (in.) 

how FERROCARBO produces more machinable —_—__ 
: -s Wear land (in.) 

iron .regardless of metal composition. Ask for 

booklet — Form A-1409 — Electro Minerals Divi- 

sion, The Carborundum Company, Niagara Weight of metal removed (Ibs.) 

Falls, New York. Per Cent improvement 





CU. IN. OF STOCK REMOVAL 


Vol. of metal removed (cu. in.) 























VISIT OUR BOOTH ELECTRO MINERALS DIVISION 


at the Ist Engineered 
Castings Show (Booth 202) The Company 


Cincinnati, May 6-10 
REGISTERED TRADE MARK 
FERROCARBO DISTRIBUTORS — KERCHNER, MARSHALL & CO., PITTSBURGH «© Cleveland + Buffalo « Philadelphia * Birmingham « Los Angeles * Canada 
MILLER & COMPANY, CHICAGO = Sr. Louis * Cincinnati 


e4-73 fF 
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Too eTralent edagitmmnsancie 
straig' 4 
plates are also available in 
the same high-quality, 
top-accuracy biack granite. 


BUY THROUGH YOUR . 


You can be certain of lasting 

high accuracy with B&S Black Granite 
Surface Plates. They’re made from 
the toughest, most wear-resistant 
granite, normalized over the 
centuries by nature. It cannot warp 
or distort—is unaffected by 

body temperature. In addition, it 
has the highest compressibility 
strength*, greatest density, and lowest 
absorptivity of any granite 

suitable for surface plate use! 


NITE SURFACE PLATES 


That's why B&S Black Granite 
Surface Plates provide super-smooth, 
uniformly hard surfaces... the 

best base for all your precision 
checks, measurements, and layouts. 
What's more, they require 
practically no attention: Can’t rust, 
stain, or corrode; never need 
rescraping or oiling; can be easily 
cleaned with little more than a 
wipe of the cloth! Get full details on 
these more accurate, more 
economical aids to precision. 
Available with surface accuracy of 
0.0001” or 0.00005”. Write Brown & 


Sharpe Mfg. Co., Providence, R.1. 


Kin a series of comparative tests made 
by the National Bureau of Standards, this 
same type of granite proved strongest 
(54,400 p.s.i.); most dense (3.024 true 
density); and least absorptive (.07%). 


} 
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top cutter design 


saves 50% in cutter cost, 


reduces cutter breakage 


BARBER - a single solid form relieved cutter to 
replace two former cutters 
COLMAN 


recommends: improved design to increase tool life 
and reduce cutter breakage 


American Machinist ° 


May 6, 1957 





This Barber-Colman unground form-relieved milling 
cutter takes the place of two milling cutters formerly 
operated as a gang for milling these lever sectors. The 
proportions of the cutter were improved by reducing 
the cutter diameter and increasing the bore diameter. 
These improved proportions provide greater rigidity in 
the cutter and in the milling operation. As a result, initial 
cutter cost has been reduced 50%, and cutter cost-per- 
piece further reduced through extended tool life and 
reduced breakage. 








The form on the workpiece is located with respect to 
the cutter axis to allow sufficient clearance behind all 
cutting edges. In this particular application, the work- 
piece is positioned at 25° relative to the cutter axis, per- 
mitting the manufacture of a one-piece cutter with ade- 
quate cutting clearance. 








The material in the part is soft steel of maximum machine- 
ability. For best cutting efficiency, the cutter was designed 
with adequate clearance for milling this material. Cutters 
are 5” diameter with 114” bore as compared with previous 
cutters of 6” diameter and 1” bore. 


Replacement with a single form relieved cutter has sim- 
plified cutter resharpening and reduced cost-per-piece. 
All Barber-Colman form relieved cutters are index 
sharpened across the face of the teeth. Cutters are simply 
and easily resharpened on conventional equipment or 
Barber-Colman automatic hob and cutter sharpening 
machines. 


With Barber-Colman improved cutter design, pieces are 
milled at the rate of 314” per minute feed, and 150 R.P.M. 
cutter speed. Tool life averages 3,000 pieces per 
sharpening. 

If you are seeking ways to improve your milling cutter 
efficiency, consult Barber-Colman cutter engineers. Their 
skill and experience in applying advance cutter design 
features will help to solve your milling problems, 


BARBER-COLMAN COMPANY BARBER 
815 ROCK STREET*® ROCKFORD, ILLINOIS COLMAN 


Hobs « Cutters + Reamers +» Hobbing Machines - Hob Sharpening Machines 
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T-P Ingenuity Puts Profit Into Taft-Peirce Gaging Stations bring rugged performance 
Automatic Gaging and Sort- plus tight tolerance control to transfer lines . . . T-P equip- 
ing ... Taft-Peirce Air-Electric Gag- ment handles a multitude of di ions on a day-in day-out 
ing has resulted in a variety of auto- basis, repeating readings without fail. There's one right an- 
matic gaging and sorting machine swer to every automatic or semi- 

installations. Individual parts are air automatic gaging application, so 

gaged for size, then dropped into take advantage of specific expe- 

bins marked with size categories. rience in this specialized field .. . = 

T-P creative engineering makes “ take your problem to the Taft- egess 

mass inspection and sorting of parts Peirce Instrument Gage Division. 

a profitabie reality in your plant. 








New Versachek Electronic 
Comparator laboratory accu- 
racy at minimum cost . . . Taft- 
Peirce provides application versa- 
tility plus laboratory precision, 
priced to appeal to every shop 
large or small. Four switch-selected 
graduations: .0005”, .0001”, 
.06005”, .00001” — all on one 
dial. Calibration is simple, with 
100% linearity over entire scale. 
Use a Versachek to police wear on 
shop working gages, for size con- 
trol beside the machine, or use 
special output jack with oscillo- 
scopes, ink recorders, and other 
inspection devices. 


New Packaged Control Cen- 
ter For Simplified Feedback 
Gaging . . . Here's in-process 
quality control with minimum in- 
vestment in equipment. Buy this 
air-electric control unit from stock 
and apply it to on-the-machine in- 
spection. All accessory fixturing 
is available from one source — 
Taft-Peirce — plus whatever ap- 
plication help you need. Use for 
size control with pass or reject in- 
dicated by pilot lights. 





New Functional Styling For T-P CompAliRatcr Air 
Gages... Special slanted face has glare-reducing visor for 
easier reading under all lighting conditions. Zero and range 
setting knobs are within easy reach of the inspector. Plus 
production-tested T-P Velocity-Venturi Air Circuit for ex- 
ceptional dependability and accuracy. Use the CompAlR- 
ator to sort at the bench with instrument-mounted plug, ring, 
or snap gage, or at the machine with air hose extension. 
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Now! Pass or Reject Parts having related dimensions by one 
computed. reading on one dial . . . Patented Taft-Peirce Com- 
pUtair streamlines jobs requiring: (1) check of taper between 
two diameters, (2) alignment or concentricity of two diameters, 
(3) squareness of bore to face, (4) center distance without re- 
spect to hole size, (5) bend or twist developed during machining, 
Pass or reject a number of product dimensions simultaneously 
with one composite reading on one dial. You can't beat the 
CompUtair for speed and economy on any long-run job. 


Look what 


‘ 


TAFT-PEIRCE is Doing with 
INSTRU MENT 
GAGING 


New, Electronic Versachek plus redesigned CompAl!IRator 
bring wide versatility, extreme accuracy to quality controi. 


Like to find new ways to do things? Cut corners? Shave costs? 
Help your company build a better product? 


There’s almost always a new way to do it with Taft-Peirce Air Gaging! 
Engineers are continually finding more opportunities to streamline 
inspection and quality control with Taft-Peirce Instrument Gaging. 


Take advantage of all the “tricks to the trade”’ in gaging. Consult 
Taft-Peirce for the most advanced, lowest-cost solutions to your problems. 


Get all the Facts . . . from your nearest Taft-Peirce representative 
or write for Air Gage Bulletin No. 613. 


TAKE IT TO TAFT-PEIRCE 


THE TAFT-PEIRCE MANUFACTURING CO., WOONSOCKET, R. I. 
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Operators know Card taps are action-mated precision performers — for example, on ma- 
terials like cast iron, brass, stainless steel, aluminum and magnesium. That's because these 
top-quality tools are always available with different cutting angles and surface treatments 
— at standard prices. $. W. CARD DIVISION, Mansfield, Mass. Card Warehouses: Atlanta, 
Chicago, Detroit, Fort Worth, Los Angeles, New York, San Francisco. 


CA Fe ID 


DIVISION OF UNION TWIST DRILL COMPANY 


— Serving you through fine distributors from Coast to Coast 


American Machinist + May 6, 1957 





be = 


Henry Rosenfeld, President of Henry Rosenfeld, Inc., asks: 


“(Which model has the most dates?’’ 


“One of these models has kept only one date — the other, 
over 50,000! 

“On the left is the one-date model — the original, hand- 
made, custom-designed ‘Henry Rosenfeld dress #5026.’ Its 
only date was our Spring showing. 

“On the right is a copy. The dress caught on, became a 
‘hot number’ and we had to deliver it — fast! Thousands of 
copies were shipped to hundreds of stores — without missing 
one date — thanks to Air Express. 

“Buyers all over the country, knowing how much we ship 


___@ AlirExpress 


via Air Express, planned their promotional programs and 
sales with no fear of a hitch. 

“Using Air Express, we regularly meet the fierce competi- 
tion of the fashion business. And we save money doing it! 

“For example, a typical 15-lb. shipment from New York 
to Richmond, Va., costs $3.23 with Air Express — $3.82 less 
than any other complete air service. 

“What's more, Air Express uses radio-controlled trucks to 
rush our shipments to and from airports —and, whenever nec- 
essary, a private teletype system to trace shipments instantly.” 





—— 


30 YEARS OF GETTING THERE FIRST via U.S. Scheduled Airlines 
CALL AIR EXPRESS ... division of RAILWAY EXPRESS AGENCY 
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Universal collapsing tap parts of MAX-EL alloy steel 


finish machined after full heat treatment 
—-" 





Considerable machining is required in the manufacture of parts for these 
taps. That’s why Crucible MAX-EL® 314 free machining alloy steel 

was chosen by the Geometric Tool Company, Division of Greenfield 
Tap and Die Corporation. For with MAX-EL you can rough 

machine, then heat treat even intricate parts before final machining 
with no danger of distortion of the steel. 

But the best way to check the advantages of MAX-EL is to try it in 
your own shop. Like many other users you’ll appreciate its superior 
machinability, freedom from distortion, deep hardenability 
characteristics, uniformity and quality. And you’ll like the longer 
tool life you get by using MAX-EL. 

For complete data . . . and quick delivery of MAX-EL alloy steels, 
from local warehouse stocks, call Crucible Steel Company of America, 
The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 





| C A U C | A LE} first name in special purpose steels 





Crucible Steel Company of America 
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Your Most Important Production Operation 


...may be lifting your finished product, or a major assembly. 








A dropped load can result in serious losses from wasted mate- 
rials and labor...damaged production equipment...disrupted 
delivery schedules. 

The man in your plant in charge of lifting operations has 
a heavy responsibility. It is good management to provide him 
with the best possible tools for his job. 

The slings he uses are vitally important. The safest slings 
made are ACCO Registered Wire Rope Slings. Each is precision 
made and pre-tested at twice its working load before leaving 
the factory. 

To protect your production line, call your nearby acco Wire 
Rope Sling distributor. 

FREE FOLDER + Write Wilkes-Barre office for your copy of new 


WHAT 
“ACCO REGISTERED” 
MEANS 
1 The best material 
2 Unit safety factor (on bodies, 
rings, links, hooks) 
3 Proof test of complete sling 
to twice the working 
load limit 
4 Actual field service test 
of each design 
5 Metal identification tag 
on each sling 
6 Signed Registry Certificate 
with each sling 


Folder DH-532, which gives strengths and weights (for six different lifts) 
on a full size range of ACCO Registered Cable-Laid Slings. 


*Trade Mark Registered 


ASCO AMERICAN CHAIN & CABLE COMPANY, INC., WILKES-BARRE, PA. 
Atlanta, Chicago, Denver, Houston, Los Angeles, New York, Odessa, Tex., Philadelphia, 
Pittsburgh, Portland, Ore., San Francisco, Bridgeport, Conn, 
In Canada: Dominion Chain Company, Ltd., Niagara Falls, Ontario 
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AT HARTFORD MACHINE SCREW CO.— 


General Electric induction heaters braze 
20 different parts, help cut rejects 917% 


At Hartford Machine Screw Co., a Gen- 
eral Electric electronic induction heater 
is used for brazing a wide variety of parts 
for electric-switch housings and jet 
engines. 

The General Electric unit takes on jobs 
ranging from 14-inch to 14-inch tubing. 
After brazing, each part undergoes a regu- 
lar 500-pound pressure test, and the air- 
craft work must pass radiographic inspec- 
tion. With the General Electric induction 
heater, rejects have been reduced 91 per 


cent, from 30-35 per cent to a maximum 
of two per cent. 

“If we need another induction heater, 
it definitely will be a General Electric,” 
says A. O. Haversat, plant engineer. ‘“The 
output control alone makes it virtually a 
MUST. This feature is just what we need 
for our kind of production. It eliminates 
guesswork and costly human errors. And 
it cuts out excess tooling, while still assur- 
ing uniform brazing.” 


General Electric Co. 
Section 722-6 
Schenectady, N. Y. 


PLEASE SEND ME A COPY OF BULLETIN 


General Electric electronic induction 
heaters are available in four ratings—7 4- 
15-, 25-, and 40-kw, with a choice of four 
different models in each rating. The four 
models provide various control combina- 
tions, so you can buy the one induction 
heater which best matches your produc- 
tion pattern from the standpoint of both 
rating and control. 

For more information, send in the cou- 
pon below or contact your nearby General 
Electric Apparatus Sales Office 


GEA-6388 


NAME 
COMPANY 
STREET. 
CITY 


GENERAL @@) ELECTRIC 











STATE 








Four models in each of 
four ratings; 7% Kw, 15 
Kw, 25 Kw, and 40 Kw. 





Precision by the Truckload 
- - they’re Blanchard ground! 


This truck is loaded with 14 tons 
of steel. Its cargo is 33 soft steel plates, 
each measuring 2714" x 254" x 11.125", 
and ground to + .001” on a Blanchard 


Surface Grinder. 


Dies up to 84” across corners, can 
be ground on a Blanchard at great sav- 
ings. Grinding can be controlled with- 
out guesswork — leaving a flat, sharp die 
—as soon as the entire surface is cleaned 
up. Die resharpening on the Blanchard 
allows you to get maximum life from 


your valuable dies and end plates. 


Ask for details on the 15 standard 
Blanchard models. 


For best results in surface grinding... 


Fg 
PUT IT ON THE GHEV TOL 


THE BLANCHARD MACHINE COMPANY 64 state st., CAMBRIDGE 39, MASS. 








THE BLANCHARD MACHINE CO., 64 State St., Cambridge 39, Mass. 


Gentlemen: Please send me a free copy of “The Art of Blanchard Surface Grinding” (3rd edition) 
and “Work Done on the Blanchard” (5th edition) 














ZONE____.STATE. 


NAME___ o STREET | 
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lodge & 
Shipley 10” 
HI-TURN 





aa : 
*~ a 2 meattnsctl 


Full 5 horsepower 





& 200 to 3000 r.p.m. 





| All spur gear drive 





| Swing over bed 








Spindle speeds 
Width of bed 





| Depth of bed 





Hardened, ground, replaceable 
bedways 








— 


73 Ae RB 
“ Ee eae RS: 
e 
4 ~ 4 
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#2 A , a 
| Number of quick change feeds 





Range of Feeds, thous. per rev.| 1.5 to 24 


a ie 
. ei 


Carriage length 1944” 





| Carriage bridge width | 57%" | 





| Cross slide travel 





Flame-hardened and ground 
cross slide ways 


SP ks ath Na. 


Tailstock spindle diameter 














Your Lodge-ical Choice for low-cost high-production 
lodge 28 Ghipley 
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Lodge & Shipley 

10” HI-TURN Production 
Lathe does job of 
really big lathe 


...and completely outperforms 
any other 10” lathe! 


BIG in power and production... 
BIG in speed, in rugged construction 
and accuracy, the Lodge & Shipley 
10” HI-TURN Production Lathe 
costs only '% the price of a good 13” 
lathe used for comparable work. 
Here are a few of the many features 
that put the 10” HI-TURN in the 
big lathe, big value class and put it 
*way ahead of any 10” lathe: 


You make the 
comparison 
with any 10° 

lathe 








Compare the Lodge & Shipley 10” 
HI-TURN Production Lathe with 
any other 10” lathe . . . even with 
13” lathes. If you don’t need 
additional thread chasing facilities, 
it’s the lathe for you! 


Get complete details now. 

Write: The Lodge & Shipley Co., 
3055 Colerain Ave., 

Cincinnati 25, Ohio. 








On any material, any job... 


INCREASE PRODUCTIVITY, CUT UNIT 


Output boosted 20%-30% 
with Grade 860 


Milling gray cast iron. Cemented carbide increased production, yet provided 
longer tool life, better finishes on the new hard, dense types of gray cast iron. 
Tests on simulated engine blocks (above) showed Grade 860 took interrupted 
cuts with minute wear, no chipping . . . while other carbides showed extensive 
chipping and cratering. 
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Production rate doubled 
with Grade 370 tool 





Turning 4340 steel. High-impact cutting 
involved on this special aircraft shaft 
caused rapid dulling of conventional car- 
bides; several work stoppages per shaft 
occurred while tools were reground. To- 
day, Synchro Devices, Inc., turns a com- 
plete shaft with a single Grade 370 tool 
. also gets double the production. 


Daily regrinding ended 
by Grade 883 cutters 





Gang-milling plastics. Cotton-impreg- 
nated plastic-like plugboards were so 
abrasive that steel cutters were down for 
costly, time-consuming regrinding almost 
daily. Switching to Carboloy Grade 883, 
International Business Machines Corp. 
milled 900,000 boards with the carbide- 
tipped cutters without sharpening. 





COSTS WITH CARBOLOY: CARBIDES 


» Take heavier cuts, at faster speeds and feeds 


>» Lower tool cost per piece, boost machine efficiency 


Whether you’re cutting steel, cast iron, aluminum—or 
even nonmetallics like plastics—Carboloy carbide grades 
will keep machines running longer at top efficiency. 

Carboloy cemented carbides make your machines 
more productive because they take greater speeds and 
feeds . . . give you more output per grind. And, they’ll 
cut unit costs through lower downtime, grinding, and 
maintenance costs . . . give you more production per 
tool. It adds up to a more efficient — and therefore, more 
profitable — machining operation. 

Wide choice of grades 

If you’re cutting steel, for example, use Carboloy Extra- 
Performance Grades 350 and 370. These grades have 
proved their superiority over conventional carbides in 
hundreds of applications . . . doubling and tripling 
production in many cases. 

If you’re milling high-tensile cast irons, there’s 
Carboloy Grade 860. This carbide provides greater 


resistance to chipping and cratering. Tests show it can 
increase production 20%-30%. 

Or, if you’re machining nonferrous materials like 
aluminum, brass, bronze, or titanium, you can choose 
from five Carboloy cemented carbides . . . and get the 
specific cutting characteristics you need for any job 
from precision finishing to heavy-duty interrupted cuts. 


Broad range of products 
Carboloy cemented carbides are locally stocked for 
immediate delivery by 139 Authorized Carboloy Dis- 
tributors. They’re available in the widest choice of styles 
and sizes in the industry. 

Call your Distributor today (he’s listed in the Yellow 
Pages). Or, send for a copy of Catalog GT-316, con- 
taining the new Grade Selection Guide for Carboloy 
cemented carbides. Write: Metallurgical Products De- 
partment of General Electric Company, 11149 E. 8 Mile 
Blvd., Detroit 32, Michigan. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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Resistance welding machine is operated by a two-button start-stop station and two heavy-duty stations with mushroom-head buttons. 


Two ways General Electric pushbuttons 
Save you valuable production time 


FAST DELIVERY. You can save valuable production time by 
using General Electric standard- or heavy-duty pushbuttons 
because G-E distributors keep a complete stock of these sta- 
tions. You can get the forms you want, when you want, simply 
by calling your General Electric distributor. 


DEPENDABLE OPERATION. Once installed, General Flectric 
pushbuttons save you more production time because they are 
built for dependable service. Durable enclosures are made of 
steel for strength and safety. Large silver contacts are designed 
for long life. Good contact is provided by strong button 
springs which reduce chance of contact freezing. 


Standard-duty pushbuttons are available in 1 to 3 unit 
stations, heavy-duty push buttons in 1 to 6 unit stations. Con- 
tact your nearest G-E distributor for more information, or 
write advertising Section 733-29, General Electric Co., 
Bloomington, Ill. Ask for bulletin GEA-6544, ‘“Standard- 
and Heavy-duty Pushbuttons.”’ 


- 


GENERAL 


ELECTRIC 


General Electric standard-duty pushbutton station provides economi- 
cal and dependable start-stop operation as on the grinder above. 





High-Precision Gear Production 
INCREASED 300% cx 
SHEFFIELD’S 


NEW 


GEAR 
GRINDER 


MODEL 
140 


Precision gears for aircraft, fire control, servo mechanisms, guided missiles, 
transmissions and machine tools may be ground to a total composite error 
of less .0005” at production rates three times faster than heretofore possible. 
The secret is a fast-cutting grinding wheel accurately crushtrued to the 
basic rack form, operated like a hob and with the work rotating as the 
teeth are ground— either from the solid hardened blank or a preformed gear. 
FIELD REPORTS—An aircraft engine manufacturer says “Gears ground on 
the Model 140 Grinder have passed our surface tempering inspection and 
show no grinding burns”. 
A large precision instrument manufacturer, in speaking of the Model 140, 
writes, "We have inspected gears ground on prominent gear grinders of 
both American and European manufacture. Our findings have revealed that 
this machine is by far the most accurate to date.” 


MACHINE CAPACITY (Work Gear) 

Outside Diameter 

Face Width......... 
Relationship of crushing roll, grinding 
wheel and work part. 

For complete information, write to The Sheffield Corporation, Dayton 1, 
o Ohio, U.S.A., Dept. 1. 
Serr. 7656 
nS 


IBRD covsortlion 
ppp urement for mankind 
i teersiil 
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Find out whether t—t™S 
this new machine 

will bore your 
parts 3 to 8 
times faster! 





The new LeBlond-Carlstedt Rapid Borers solid bore, trepan or counterbore holes 3 to 8 times faster 
than by the conventional D-bit method! Hole capacity from 5/16” to 4-1/4” diameter. Basically, the 
Rapid Borer is suited to work that is symmetrical for balance in rotation—round, square, octagonal, 
tapered or stepped. A wide variety of hole diameters and depths as well as work sizes can be handled. 

The Rapid Borer was developed expressly to accommodate revolutionary new tooling which cuts at 
very high speed with good accuracy and finish. Cutting oil at high pressure is forced between the 
boring bar and hole wall forming a continuous bearing. It flushes back through a hole in the boring 
head and bar, carrying away the chips as it goes. Chip form is controlled both by tool angles and 
proper feed and speed combinations; thus tool faces are kept clean and chip passage. clear. Cutter 
design produces balanced cutting pressures thereby controlling concentricity. 


This new tooling requires a machine with the following characteristics, all of which are incorporated 


in the LeBlond Rapid Borer design—High spindle horsepower; Ample rigidity throughout; Complete 
absence of. vibration at all speeds; Infinitely-variable feeds, independent of speeds, while running 
under load; Final drive to spindle through belts; Large volume of cutting oil. Available in 3 sizes, No. 
15, No. 30 and No. 60. 

Tell us about the holes you'd like to produce faster. Large holes or small. If the Rapid Borer can 
handle the job, we'll show you how to produce them faster than ever before. Other equipment avail- 
able for holes larger than 414”. 





ba 





THE R. K. LEBLOND MACHINE TOOL COMPANY 
Dept. A, Cincinnati 8, Ohio 


Gentlemen: 
We want to know if your Rapid Borer really will bore our part 3 to 8 times faster. 
Here’s a description of the job. 


Size of hole to be bored 





Length of hole to be bored. 





Annual production of parts 





Material and Hardness. 





Conformation of part and dimensions (send sketch or print) 


Name 





Title 





Company. 





Address 





a a 
y 





City. 








mane, 


These tremendous production savings can be yours! 


Rapid Borer Time: 5.2 minutes Rapid Borer Time: 17.75 minutes 

D-Bit Time (old method): 41.5 minutes D-Bit Time (old method) : 86 minutes 

Hole diameter .. . 1-17/32" Hole diameter ...2-3/16" Core diameter... .852” 

Hole length ...31%4" Hole length .. . 53%" 

Part material ... C-1141 Hot Rolled 187 Brinell Part material ...4140 Forging 200 Brinell 

Part outside diameter .. . 2.450" at small end, 2.710" at large end. Part outside diameter... 3.455" at small end, 4.425” at large end. 
Feed rate (solid bore) ...6" per minute Feed rate (trepanning)...3” per minute 


For complete information write for Bulletin LC 501A 


THE R.K.LeBLOND MACHINE TOOL COMPANY 


Cincinnati 8, Ohio 


World’s Largest Builder of a Complete Line of Lathes for more than 70 years 








new hydraulic planer-type air-frame mill 
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for fast, high-precision machining of 
aluminum air-frame parts 


Specifically designed for fast, high-precision machining of variable 
and complex, 3-dimensional shapes, this new air-frame mill speeds 
the machining of aluminum air-frame parts. Equipped with a highly 
sensitive, 3-dimensional hydraulic tracer valve for contour work, 
the machine also has a depth control valve for 360° tracing. 
Machining is traced from wood, plastic, metal, plaster of paris 
models, or actual parts. Available in sizes to 36” x 36” x 10 feet. 


Features 
30 HP Hydraulic 
Counterbalanced Head 
Controlled Pressure Lubrication QuicK FACTS 
4-Position Depth Control Turret SY PHONES 
Interlocks ‘To Fail Safe’’ Call 3-7611 
Swiveling Pendant Rockford, Illinois 
Panel Mounted Valves 





Or write direct for 
Accessories a representative to 
Telescoping Way Guards call with detailed 
Template-Support Brackets specifications. 

Spray Coolant for Milling Cutter 











ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET . ROCKFORD, ILLINOIS 
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BALANCE 


makes a 


DIFFERENCE 
TOOL BITS 


YOU GET 
more cuts per bit 


more cuts per dollar 


with 


duMONT 


TOOL |/ BITS 


High Speed 


y Ground Square 
and Rectangular 


because 
they're foreeciely 
BALANCED 


in TOUGHNESS 
in RED HARDNESS 
in WEAR RESISTANCE 


The duMONT CORPORATION 
Greenfield, Massachusetts 


MAIL FREE Tool Bit COMPARISON 
CHART, CATALOG and PRICE LIST 
A to 


Company 


Address 





etlors... 


Monuments 


Dear Sirs: 

The fine compliment in the let- 
ter from Oliver Broadbent of Cov- 
entry, England (AM—Oct 22, ’56, 
p98) has just been called to my 
attention. At first glance I thought 
it referred to my father for he 
was indeed a renowned authority 
on precision. But it specifies ultra- 
precise dividing, so it is clearly 
aimed at me. I’m flattered and 
grateful. I’m also grateful for his 
suggestion that the Editor step 
up punctuation of long decimals, 
which suggestion I gladly note 
that the Editor seems increasing- 
ly to follow. 

Especially interesting is Broad- 
bent’s note about the Watts di- 
viding engine. Months ago, at 
the time of Mr Watts’ death, I re- 
ceived a printed note from Hilger 
& Watts stating the gracious senti- 
ment and obvious truth that this 
dividing engine will serve as a 
lasting monument to Mr Watts. 

The Watts engine is one of those 
in Europe which I have not seen. 
But I have vicarious acquaintance 
with it through circles divided on 
it. Like all current dividing en- 
gines, it is of the type invented 
by Ramsden in 1768. Having lim- 


SHOPMATES 


To American Machinist 
330 W 42nd St, N Y 36, N Y 


itations inherent in this type, it 
isn’t the kind capable of rapid, 
commercial production of ultra- 
precise circles where the limit of 
error is less than % arc-sec. Even 
so, it produces circles accurate to 
abeut 1 arc-sec. That’s close to 
the limit of accuracy possible in 
automatically producing circles 
with this type of engine. And, as 
Broadbent says, it is thus “one 
of the outstanding dividing en- 
gines of high precision.” 

Consider for a moment a ma- 
chine—with the Ramsden limita- 
tions—holding to this production 
tolerance of 1 arc-sec. It means 
mechanically graduating a 2-in. 
circle (like those in many Euro- 
pean optical theodolites) to a tol- 
erance of only 0.000,004,8 in.— 
just a “hair” (!) under five mil- 
lionths—along the edge of the 
circle. 

A machine capable of doing 
that automatically is a stately 
monument indeed to the man re- 
sponsible for its building — 
especially so, considering the 
Ramsden limitations. Its construc- 
tion is a task far more difficult, 
tedious, and time-consuming than 
it is to build machines capable of 
producing gage blocks which are 
parallel and of a specified thick- 


N. Jarvis 








YOU FELLOWS INSISTED WE MAKE 
PARTS LIKE YOUR DRAWINGS- SO HERES A 
FEW THAT DON'T FIT/ WE HAVE QUIT TRYING 
TO THINK FOR OURSELVES-AS YOU HAVE 

OFTEN SUGGESTED. 
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American Machinist - 


Women Work Well with 
LELAND-GIFFORD Drilling Machines 


At the dexterous finger touch of skilled women 
operators, these rugged he-man Leland-Gifford 
Drilling Machines perform miracles of precision 
drilling for Teletype Corporation. 


Thousands of small precision parts for intricate 
Teletype machines require a wide variety of pre- 
cision drilling operations — drilling through or to 
depth, tapping, countersinking, spot facing. 

Batteries of Leland-Gifford Multiple Spindle 
Drilling Machines provide the extreme sensitivity 
plus infinite flexibility needed to handle these oper- 
ations quickly, accurately and profitably. The right 


LELAND-GIFFORD 


Drilling Machines 


WORCESTER 1, 


May 6, 1957 


MASSACHUSETTS, 


tools are always ready for use in the right sequence 
and combination. Work moves smoothly from one 
spindle to the next, requiring a minimum of han- 
dling even for the most complex pattern of holes. 


Walk through the plants of the nation’s fore- 
most producers of precision work and you'll find 
one name more than any other on precision drilling 
equipment — LELAND-GIFFORD. Leland-Gifford 
Multiple Spindle Drilling Machines are available in 
a complete family of sizes in a wide range of swings, 
number of spindles, types of feed. New bulletins 
give complete information. Write for them. 


CHICAGO 45 

2515 West Peterson Ave. 
DETROIT 

10429 West McNichols Rd. 
CLEVELAND 22 

P.O. Box 853 Vernon 58, Col. 

INDIANAPOLIS 6, P. O. Box 1051 
ROCHESTER 12, P. O. Box 24, Charlotte Station 


NEW YORK OFFICE 
75 South Orange Ave. 
South Orange, N. J. 


LOS ANGELES OFFICE 
2620 Leonis Bivd. 


U.S.A. 





Magnetic Work Drivers— 


Internal or External Shoe Type Centerless Grinding 


WALKER engineers have designed a rotary magnetic chuck 
with a T-slot type 4-pole face plate upon which segmental 
magnetic drivers can be used. These drivers are key guided 
for in-and-out adjustment to cover large range of diameters; 
and are attached by T-nuts. The holding force can be varied 
by use of neutrolator from maximum strength to a degree to 
allow for slippage when used in conjunction with a shoe type 
support. 


This new WALKER development has solved many of the bear- 
ing ring holding problems resulting in accuracy, speed, in- 
creased production and lower unit costs. 


Walker engineers, ready to help you with your holding and 
lifting problems, are always as near as your telephone, 
Worcester, Massachusetts—PL 6-6293. 


o.s. WALKER co.iInc. 


WORCESTER 6, MASSACHUSETTS 


ness to the nearest 0.000,001 in. 
—a single millionth—and with 
surface finish aprroaching a per- 
fect, theoretical plane within an 
almost inconceivable fraction 
(mere hundredths) of a millionth. 
(It’s easier and clearer to say it 
that way than to write the figure 
with the required string of zeros, 
even with punctuation.) 

Operation of both machines is 
automatic. No “hand finishing.” 
But in setup and operating re- 
quirements, the dividing engine 
imposes far more restrictions than 
the gage machine. 

Broadbent presumably is ac- 
quainted with the fact that here 
in the U S we also have at least 
one such monument in the form 
of a highly precise Ramsden-type 
dividing engine. This is at ithe 
Warner & Swasey plant. It is a 
monument to Ambrose Swasey 
who was most responsible for its 
building, early in the ’Nineties, a 
decade before the Watts machine. 
About a year ago I made a special 
trip to Cleveland to see it and 
thus complete my “talking ac- 
quaintance” with precise dividing 
engines here in America. 

As usual in constructing divid- 
ing engines — even today — the 
Swasey machine was a number 
of years abuilding. It was an as- 
tonishing accomplishment; it was 
built from scratch. Swasey had 
to devise and develop, improvise 
and substitute—in methods and 
materials and tools. It was in the 
days when, in the words of J H 
Van Deventer, almost literally 
“steel was only of two kinds: that 
used to make things of, and the 


Helpful Henry 


by L. Hoppes 


“Your wife's at the gate waiting for your 
check. Asked if you'd got paid today, and | 
told her you had!” 


Original Desiguers and Guitders of WMaguetic Chucks 
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kind to make things with.” Swa- 
sey had none of the advantages 
rendered by modern machine 
tools. He probably had no ad- 
vantage of an existing high-preci- 
sion circle to start with. But 
when it was finished, it certainly 
was the world’s most precise di- 
viding engine. And it probably 
remains today, 60 years later, 
America’s most precise Ramsden 
machine. 

It is at least comparable in 
production accuracy with the 
Zeiss engine which the Russians 
“lifted” from Jena, Germany in 
1945. In 1936 the man at the Zeiss 
plant responsible for the latter 
machine told me that it produced 
circles with error-limit of 0.6 
are-sec. Such still doesn’t insure 
reliability of “the nearest single 
are-sec” in circles produced, 
which requires the super-preci- 
sion defined above. But it is 
mighty precise. 

As far as I know, from exten- 
sive work geodetic people have 
done with theodolites containing 
them, those Zeiss circles are about 
the most precise that have been 
made in anything like production 
quantities. Moreover, my calcula- 
tions suggest that 0.6 arc-sec is 
about as accurate as may ever 
be attained in automatic dividing 
in Ramsden-type engines because 
of the inherent limitations men- 
tioned. 

These considerations suggest 
the great magnitude of what 
Swasey achieved. Incidentally, 
Warner & Swasey and its staff 
deserve a handsome compliment 
for the care with which they 
preserve and use it. I am the 
more impressed because I know 
of other installations where the 
opposite is true. I know of one 
other fine engine that could not 
possibly produce anything but 
rough work compared with what 
it would produce if properly in- 
stalled. 

Although probably not quite so 
precise, we also have here in the 
U S some other worthy monu- 
ments of this kind. Among them 
may be mentioned the Ainsworth 
dividing engine in Denver and 
David Mann’s in Lincoln, Mass. 
My hat’s off to these, and to 
Watts, and Swasey, and all other 
builders of such useful monu- 
ments! And my thanks to Broad- 
bent for giving me the opportu- 
nity to write these few words 
about them. 

Lew Suverkrop, ME 
Bakersfield, Calif. 
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‘SHELDON 1% 
| for the size Lathes 


You Need Most 


Sheldon lathes are built in the sizes you 
need most, for toolroom and production 
jobs. They are available with swings of 10”, 
11” and 13”. . . in varying bed lengths with. 
18” to 48” center distances .. . and . . . in 
your choice of pedestal, cabinet or bench 
mountings. 

Powerful, all-V-belt, drive units — either 
the standard 8-speed (or 16-speed) E-drive; 
or the production favorite, a rapid, lever- 
shift U-drive. Where higher spindle speeds 
are desired, the standard E-drive can be 
built to provide speeds up to 2,000 r.p.m. 

All Sheldon Lathes have handscraped, 
built-in precision. Each lathe is guaranteed 
to meet or surpass the American Standards 
for Toolroom Accuracy. With every Shel- 
don Lathe goes a copy of the accuracy 
tests actually performed on that lathe. (19 
checks). 

Important optional features include: 
hardened bed ways, LOO Long Taper Key 
Drive spindles, 4” D1 Camlock spindles, bed 
turrets, taper attachments and a complete 
line of toolroom and production accessories. 





10” Precision Lathe 


The new Sheldon-built Sebas- 
tian Geared Head Lathes have 
greatly increased work capacity 
and many advanced features. These 
include a wide, heavy, hardened and 
a — ... easy shifting spindle 
: idon-Built speed dial . . . 60-pitch gear box . - . 
Sebastian eae 15” Geared Head independent drop ipene apron 
recision Lathes clutches . . . cam-action tailstock 
clamp . . . and, automatic lubrication 
in the headstock and apron with “1- 
shot” lubrication of carriage. 


a sos ' Send in coupon or write for catalogs and names of nearest 
Milling Machine Sheldon and Sebastian Distributors where you can see these 
new lathes in operation. 





FPP BBO ODEBOEODODHESESSSAEAB® 


SHELDON MACHINE CO., INC. 
4234 North Knox Avenue, Chicago 41, Illinois 


Gentlemen: Please send new catalogs describing: 


(Sheldon [J 10", [11° £713" Lothes 

(CD Sebastian 13°’ and 15’ Geared Head Lathes 

(CD Horizontal Milling Machine [(] Name of Local Dealer 
(J Sheldon 12° Shaper © Have representative Call 


DORI pcckicescieceice- 
NE UNOND vicscesininsensactiibnctiinsapsesecenssisthtgenieliaiaiacsibaials 


Street Address 


SHELDON MACHINE C0.,INe. 


N. KNOX AVE. e CHICAGO 41, ILLINOIS 
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“HARTFORD SPECIAL” 


Automatic production and parts processing 
machinery is our business. 45 years of designing 
and building experience go into every machine 
tool that leaves our plant. 


The dependable volume and consistent economy 
of Hartford machines is the direct result of our 
development and use of standard, production 


tested machine components. 








“HARTFORD” Automatic Nine Station 
45 Spindle Indexing Machine. Drills, 
Chamfers, Probes and Reams. Machine 
features automatic clamp, unclamp 
and part ejection. 
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AUTOMATIC EQUIPMENT 


For plants with long-run high production jobs 
the answer is Hartford’s automated production 
machines . . . for plants requiring diversified 


short-run production, the answer is Hartford's 
complete range of “building blocks”, standard 
machine components which can be assembled 


on your floor to fit the job. Consult Hartford 
engineers for both — better products at lower 
cost through better methods will be the result. 


QUILL TYPE AIR ee 


STANDARD 
MACHINE 
COMPONENTS 


“ey 


HYDRAULIC DRILL UNITS 


—_ 





QUILL TYPE LEAD haa - 
SCREW TAPPING UNITS ww 
*4 
; 
QUILL TYPE tlw — MACHINE BASES 
CAM UNITS 7 
an neo WAY TYPE HYDRAULIC FEED UNITS 
or 


AUTOMATIC 
INDEX TABLES 


ee hn ¢ 





LE ws 
4 ~~ 
~ Cer ae 
} ™ x 
‘ > re 
. 
a ae 
| 
| HARTFORD” ALSO BUILDS 
AUTOMATIC THREAD ROLLING 
MACHINES AND THE WORLD 
; FAMOUS SUPER-SPACER 


4 “Hartford” double 
ciate Melati tale) 
machine assembled 
completely from 
standard compo- 
nents — Drill Units, 
Base and Cabinet. 


HARTFORD 


ape 


MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 


2825 HOMESTEAD AVE., HARTFORD 12, CONN. 








TOO TOUGH 


HYDRAULIC PRESS 


Those tough production problems that require something 
extra in drawing, forming, bending, hobbing, forging 

or other press performance are just the kind that Elmes 
engineers like to be called in on. More than 60 years 

in the specialized field of hydraulics has built the Elmes 
reputation for recommending and supplying hydraulic 
presses that are “job-fitted” for profit-making performance, 
no matter how special the job. 


While a wide range of standard Elmes Press designs 
meet all usual requirements in drawing, forming and other 
press work, the development of special presses “job-fitted” 
to the customer’s exact requirements is a major part of 
Elmes engineering service. Whatever your pressing problem, 
it will pay you to call in Elmes for consultation and 
recommendations. Distributors in principal cities. 


American Steel Foundries 


Meme encineteng oivision 


1161 Tennessee Avenue, Cincinnati 29, Ohio 


METAL-WORKING PRESSES * PLASTICS MOLDING PRESSES + PUMPS » ACCUMULATORS 
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> Spot News - - - 


Machinery industry will require 32% more scientists and engineers, and the 
electrical machinery industry 29% more, in the 1957-1960 period than in 1956, 
McGraw-Hill Economics Department survey discloses. Manufacturing companies 
as a whole expect to employ 7% more scientists this year than last, and an add- 
ed 15% by 1960. 


Introduction of Mercedes-Benz cars here by Studebaker-Packard this month 
may also be the opening wedge in introducing German tooling to US basic in- 
dustry. Curtiss-Wright, which is managing S-P, not only wil] use German 
tooling for the Mercedes line, assembling the cars in this country, it is seriously 
thinking of soliciting tooling orders in the U S and farming them out via Daim- 
ler-Benz in Germany for completion. 


Britain is going into production on three new guided missiles. DeHavilland will 
build an air-to-air infra-red missile; Bristol Aeroplane will make a surface-to- 
air ramjet missile; and English Electric Co will make a rocket-powered surface- 
to-air missile designed to reach great heights. 


First successful spinning of thick titanium alloy hemispheres by methods suit- 
able for production quantities is claimed by Titanium Fabricators Inc, Burbank, 
Calif. First use of TFI’s horizontal spinning machine is for production of Ti alloy 
hemispheres with 25-15 in. dia, and with gage thicknesses in excess of % in., 
using inexpensive dies. 


A 22-million-volt betatron that makes radiographs of 20-in.-thick metal is 
being installed by Electric Steel Foundry Co, Portland, Ore. Built by Allis- 
Chalmers, this is the first such unit with ceiling-mounted telescope tubing which 
travels 4 ft vertically, with 20 ft of horizontal dolly travel. 


Manufacture of small jet transports will shortly be announced by Lockheed 
Aircraft’s Georgia Division, Marietta, Ga. 


Electrolytic method of descaling titanium is reportedly saving Temco Aircraft 
$5000 a month in parts rejects. Process, which can be done by one man instead 
of eight hand scrubbers, etches Ti evenly, leaves it with a smooth natural sur- 
face. No expensive heating equipment is required. 


Canadian process for selective-area plating makes it possible to deposit almost 
any metal on another metal in finely controllable thicknesses, is so simple that 
even visitors at a trade show were allowed to do it themselves. 


Instrument that can measure 0.001-in. paint, electroplating or metal overlay 
has been developed by GM’s research staff. The “Lamingage”’ can be plugged 
into any 110-volt outlet, requires no special training to operate it. Probing coil 
instantaneously “reports” thickness of coating under test. 








@ | Spot index to major News stories ... 


Metalworking Plans Huge Outlays for Washington 99 What's Ahead 

New Plant and Equipment 1957-1960 162 Detroit in Metalworking 107 
Milling Plane Parts with Tape Controls 166 Machine Tools in Business 108 
How Russia Mass-Produces Engineers 168 Gaging Surplus 
Halting ‘Galloping Obsolescence” 171 Machinery 284 
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One of several fixture arrangements used for machining valve parts. 


Fast and Flexible 


SHORT RUN COST SAVER... 


This Ex-Cell-O 17-A Precision Boring Machine rough 
bores, plunge faces, finish bores and chamfers a wide 
range of assorted cast-iron valve bodies and bases. 
Production schedules require relatively short runs of 
each size, so the tooling shown here has set blocks 
to accommodate the various parts. 


Designed for medium and large size workpieces, the 
double-end 17-A Precision Boring Machine can handle 
identical operations at either end; rough at one end, 
finish at the other; or perform an entirely different 
operation at each end. So vou can see the cost-saving 
versatility of this two-in-one machine. 


Perhaps slow changeovers are inflating your produc- 
tion costs. If so, why not call your Ex-Cell-O Repre- 
sentative or contact Ex-Cell-O in Detroit. 


> a 











White lines represent cuts made on a typical part. 


EX-CELL- 0 


CORPORATION 
DETROIT 32, MICHIGAN Diuision 


EX-CELL-O FOR PRECISION 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING 
SPINDLES « CUTTING TOOLS RAILROAD PINS AND BUSHINGS DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 


57-22 





Washington ... 


Leading defense contractors .. . 


The growing concentration of defense produc- 
tion among fewer and larger producers of 
planes, missiles, and electronics shows up in the 
latest Pentagon listing of top United States 
military contractors. 

Excluding GM and Ford, each of the 20 leading 
contractors for both the latest report period 
(Jan 1955-June 1956) and the cumulative July 
1950-June 1956 period are aircraft or elec- 
tronics companies. And both GM and Ford rank 
high as suppliers of aircraft and missile systems 
rather than of automotive equipment. 

On a cumulative basis since Korea, GM, Boeing, 
United Aircraft, GE, Douglas, North American, 
General Dynamics, Lockheed, AT&T and Cur- 
tiss-Wright—the total making up 31.5% of all 
awards—are the top 10. Leading the pack with 
most contracts in the latest 18-month period 
are North American, General Dynamics, United 
Aircraft, GE, Boeing, AT&T, Ford, Lockheed, 
Douglas and McDonnell Aircraft—accounting 
for 36% of prime contracts awarded during the 
period. 


Military spending boost... 


Over three-fourths of the $1.8 billion federal 
surplus expected this year is being wiped out by 
a new boost in military spending. Defense Dept 
now Officially concedes that fiscal 1957 military 
expenditures will hit $38 billion—$2 billion more 
than initially estimated. The outlook is that the 
$38 billion figure still estimated for next year 
will also be topped by actual expenditures. 

Big factor in the defense cost hike is ballooning 
expenses for the Long-Range Ballistic Missile 
Program, now running on a “crash” basis. Total 
costs will probably be over $1 billion this year. 
Other factors: continuing boosts in material 
prices and wages—which military suppliers re- 
cover under most types of contracts; cuts in pro- 
duction lead-times for certain planes, bringing 
deliveries and federal cash outlays up a few 
months; more advance payments required by 
contractors hurt by tight money. 


Six-month stretchout on B-52’s... 


The Air Force plans to stretch out production of 
Boeing’s B-52 heavy jet bomber up to six months 
longer than originally planned. New plans call 
for holding output at current rate of 15 planes a 
month rather than go to 20. But total fiscal 1958 
production remains the same, 101 aircraft. 

Main reasons for the stretch-cut: (1) to keep 


American Machinist * May 6, 1957 


NEWS 


REPORT 


B-52 lines active until decisions are made 
whether to order more of the planes (603 are 
now on order) and when to start large-scale out- 
put of the supersonic, medium-range Convair 
B-58 bomber; (2) to incorporate,a lighter, more 
powerful model J-57 engine into still more B-52 
jet bombers. 

Right now, USAF plans to order 18 B-58’s for 
evaluation tests next year. Thirteen have already 
been delivered or are on order. USAF says “A 
considerable part of the B-58’s development 
cost” (the total is probably close to $1 billion) 
has been spent to build up production capacity, 
that new plant and equipment costs will depend 
on a production rate still to be set. 

New details listed by USAF show that of the 
$5.5 billion earmarked for aircraft production, 
$2.7 billion will cover “fly-away costs” of 1515 
new planes; the remainder covers costs for 
development of new aircraft (prototypes, etc), 
for spare parts, and production facilities. In 
addition to the 101 B-52’s and 18 B-58’s, USAF 
will order 700 fighter planes—the McDonnell 
F-101, Convair’s F-102 and F-106, Republic’s 
F-105; 215 Boeing KC-135 jet tankers and other 
transports; and 480 training aircraft. 


R&D policy changes likely . . . 


Latest round in the long-simmering Pentagon 
squabble over research & development policy is 
the sudden resignation of Assistant Defense 
Secretary Frank Newbury. Just named to head 
the Pensagon’s recently-combined Research & 
Engineering Office, Newbury has long been the 
target of sharp criticism from scientists both 
inside and outside the military establishment. 
Newbury became a stormy petrel at the Pen- 
tagon with his proposals to: 

e Prevent military-sponsored basic research not 
directly related to specific weapon end-items. 
e Standardize and restrict weapon development 
as a means of curbing duplicating projects and 
preventing new equipment from going into pro- 
duction too soon. 

e Reorganize R & D administration at the Pen- 
tagon, with more authority in his own central 
coordinating shop and less for the military con- 
tracting agencies. 

There’s gossip that Newbury’s departure was 
hastened by pressure on the administration by 
two of his leading antagonists, Quarles and 
Jimmy Doolittle, retired USAF General, who 
now heads the National Advisory Committee 
for Aeronautics and the Air Force’s Scientific 
Advisory Board. Newbury’s departure may 
mean a liberalization of military research policy. 
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This statement by Methods Supervisor Raymond Hoss of 
the Ingersoll Milling Machine Company of Rockford, 
Illinois summarizes one of the benefits they received 

from the purchase of a 36” Cut Master V.T.L., Model 

75. Less operator fatigue, higher speeds, power 
chucking and power indexing turret are other factors 
which increase the overall production obtained with 
Bullard Cut Master, Model 75. 


These same benefits can be applied to your production problems— 
just call your nearest Sullard Sates Engineer—he'll be glad to help—or write 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 


/ 


, 
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Auto output is lagging... 


Production of automobiles is currently some 11% 
behind the comparable period of last year. But 
a “spring market” appears to be forming in the 
low-priced field, where sales are running very 
well. Nevertheless, sales are not yet good 
enough to offset a reduction in second-quarter 
production scheduling—unless a big surge comes 
along fast. Bankers report that car loans are 
down compared with 1956, and that credit sales 
are avereging less than 60% of all cars sold. 


Chrysler is reversing its 1956 production run. 
Off to a comparatively slow start with its 1957s, 
the corporation has been going full steam since, 
except for some walkouts in recent weeks. 


General Motors hit its 1-million car mark for 
1957 on April 19. Last year, GM chalked up No. 
1,000,000 on April 5. Chevvy and Pontiac out- 
put is up slightly. Oldsmobile, after averaging 
9700 cars a week, dropped to around 7500. Buick 
is off slightly, but Cadillac continues to main- 
taining an unwavering high schedule. 


Over at Ferd, production dropped off slightly 
around Good Friday; Mercury picked up a little 
at the same time; and Lincoln output slipped to 
the lowest total of the year. Continental produc- 
tion stopped dead for two weeks. 


American Meters let Nash and Hudson produc- 
tion slip to 175 units (combined) a week, held 
the Rambler down to a 2150-unit level. Rambler 
sales were up in early April over comparable 
1956. Overall, Rambler sales are increasing 
as Nash and Hudson continue to slip badly. 


In the truck field, Chevvy is hitting the highest 
production level in the last 12 months; Dodge 
is holding steady at 1600 units weekly; Ford 
for the first two months its new models were on 
the market chalked up an all-time sales record 
GMC production is down just a little. 


What's happening over at S-P? 

As 103-vear-old Studebaker-Packard heads into 
the last lap of its first year under management 
of Curtiss-Wright Corp, how does its future 
look‘ 


To S-P executives it looks bright. They have 
trimmed and slashed at operating costs to the 
bone, and sales are up considerably. 

Last fall, at 57 introduction time, it was general- 
ly agreed that S-P needed a break-even point 
of 150,000 unit sales 

S-P was faced with the harsh fact that it could 
not hope to get more than 1.5% of the market— 
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Detroit --- 


and if that market proved out tbe about b- 
million units, it looked like a 90,000 year fo: 
S-P, piled onto 1956’s staggering losses. 


So S-P trimmed its sails to what wind it could 
get, and by pruning has reduced its break-even 
point to 104,000 units. Before fall, S-P hopes to 
get this down to 80,000 units. 


Embarking on a course that Detroit auto mogul; 
say won’t work, the South Bend people have an- 
nounced a new “economy car.” S-P will offe: 
three Champion models. Although the an- 
nounced price will be “below $1800,” that means 
the two-door model only. The four-door will 
run $40 higher, the station wagon $200 more 


S-P’s economy cars will be bereft of most of the 
fancy work that characterizes most autos. Only 
three colors will be offered, no two-tones 01 
three-tones. One basic style trim will suffice 
for all three models. Heaters and turn signals 
will be the only things offered. Only option 
is overdrive—for extra money. Engines will be 
six-cylindered, with high fuel economy. 


Studebaker-Packard, which will continue to 
make its regular lines, too, is seriously thinking 
about abandoning annual styling changes. The 
corporation is considering following the Euro- 
pean trend of introducing a new feature only 
when necessary—keeping the car’s basic styling 
and not outmoding it in a year or two (Volks- 
wagen has been very successful with this idea) 


If this course is adopted, and Detroit people wil) 
keep a sharp eye on its progress, it will mean 
an entirely new outlook for tooling. 


After the 20th of this month, you'll see a full 
line of Mercedes cars in Studebaker-Packard 
showrooms. These cars will be styled and tooled 
in Europe, but assembled over here. 

As an internal manufacturing practice, S-P wil! 
soon absorb manufacture of more and more parts. 
But Stude-Packard still doesn’t have as much 
money as it would like to have, is dependent to 
a great degree upon Curtiss-Wright’s exercising 
a management option to buy 5-million shares of 
S-P stock at $5 per share. 

There is no guarantee that C-W will do so. 
Influencing the C-W board’s decision is the fact 
that so far the arrangement hasn’t been very 
good for Curtiss-Wright, which had high hopes 
for the Utica-Bend operation, saw them go glim- 
mering when the U-B-produced diesel engine 
failed to find sufficient buyers. 


Thus while S-P sales are picking up (March was 
up 25% over February and the trend continues). 
C-W is taking a long look before it leaps 
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THE FASTEST 
ELECTRIC CLUTCH 
IS FAWICK MAGNETIC & 








La Manufacturers and users of machine 
tools can speed up performance and shorten 
operating cycles with FAWICK Magnetic 

— the fastest-acting electric clutches and 


brakes available. 


FAWICK’S patented design produces a 

faster “decay time” and eliminates “residual 
drag”. Engagement is not only quicker but 
also smooth and shock-free. Response 

to controls is instantaneous with full power 


transmitted immediately. 


Add this fast action of FAWICK Magnetics to 
their other outstanding advantages and 
you have “the world’s finest electric clutch”. 


And they are available at no extra cost. 


FAWICK Magnetic Clutches and Brakes 
range in size from 2 to 13-inch diameters 
with torque ratings from 36 to 48,000 in-lbs. 
For further information, write the Home 
Office, Cleveland, Ohio for Bulletin M-101 or 
contact your nearest FAWICK representative. 


FAWICK MODEL SC MAGNETIC CLUTCH Representatives in Principal Cities 


Stationary Field Type 


FAWIC! 


INDUSTRIAL LUTCHES AND BRAKES 
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Machine toolg ..- 


Broaching study being made... 


A study of the technological advances made re- 
cently in broaching, particularly in broaching 
tools, is being conducted by the Metalworking 
Equipment Division, Business and Defense Serv- 
ices Administration, Department of Commerce. 
The purpose is to make sure that these advances 
are being used to the best advantage for mo- 
bilization requirements. Aircraft Industries As- 
sociation is cooperating with BDSA in this study. 


Determination of the facilities and capacity of 
the industrial heating equipment industry is to 
be the objective of another study just getting 
under way by BDSA’s Metalworking Equipment 
Division. A similar study of the welding equip- 
ment industry will be undertaken shortly. 
BDSA has recently completed the most exhaus- 
tive survey ever made of the commercial tool 
and die industry. The survey covered more 
than 3000 shops and turned up information in- 
valuable from the standpoint of future mobili- 
zation needs. 

Nowhere else in the U S government is this sort 
of essential work being done. Realization of this 
fact has been responsible for strong pleas being 
addressed to key members of Congress in behalf 
of appropriation of sufficient funds to continue 
BDSA services unimpaired during fiscal 1958. 


Mission to India... 

George Merryweather, chairman of the board 
of Motch & Merryweather Machinery Co, will 
head a machine tool mission to India scheduled 
to leave this country around June 1. 

Purpose of the mission is to study the Indian 
market and the desirability of U S builders 
making agreements with Indian companies to 
have their machines manufactured in India. 
Other members of the mission: Paul Hawkins of 
Monarch Machine Tool Co; Roy Jacobs of Jones 
& Lamson Machine Co; Joseph Vinbury of Abra- 
sive Machine Tool Co; and Robert Fleming of 
BDSA’s Metalworking Equipment Division. 


Good year assured... 

Net new orders for machine tools totaled $60 
million during March, which was just about the 
monthly average for the first quarter. 

The January-March figure of $181 million is 
only a shade below the fourth-quarter perform- 
ance of $187 million. It is a showing that is very 
good for a peacetime year. 

There is a feeling among builders, based on an 
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almost unprecedented volume of inquiries, that 
the dollar total of orders will move upward 
later in the year. Latest prediction is that net 
orders for the calendar year 1957 should be 
between $750 million and $825 million. 
Machine tool shipments in March were just un- 
der $90 million, a sharp rise of $12 million from 
the February figure. The industry shipped $244 
million cf machine tools to customers in the 
first quarter. 

The year’s estimated shipments now are put 
within a range of $850 million and $925 million. 
In other words, 1957 already can be chalked up 
as a prosperous year for the industry. 


Transfer machines being rebuilt .. . 


Detroit has asked at least two important ma- 
chine tool builders to take on the rebuilding 
and retooling of their own transfer-type ma- 
chines in preparation for new-model production. 
Auto makers, in addition, have farmed out some 
rebuilding work to contract machine shops. 


In placing orders for new huge transfer-type 
equipment with the machine tool people, auto- 
mobile companies now are allowing more time 
than ever before—-up to 18 months—for the 
extensive engineering work involved and the 
manufacture and assembly of the units. 
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FOR THE MONTH OF MARCH, shipments of ma- 
chine tools jumped sharply from February’s $77.7 
million to nearly $90 million. Net new orders rose 
from February’s $58.2 million to $60 million in March 
on the National Machine Tool Builders’ Association 
Index 
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The MONARCH SERIES 90 DYNA-SHIFT HEAVY- 
DUTY LATHE — Model 2500: Clearance diameter 
—40” . ... Swing over cross slide 25”. Model 2501: 
Clearance diameter—44” .. . Swing over cross 
slide 31”. Model 2502: Clearance diameter —48” 
... Swing over cross slide 36”. 





When progressing from diameter -to 
diameter, speed is changed in a few 
seconds with the flick of one dial: The 
machine calculates each speed and 
changes speed automatically. And the 
wide available range assures selection 
of the right speed for the diameter 
to be turned. 











The Monarch Heavy-Duty Dyna-Shift 


In a class by itself! Just set the work diameter indicator. In a flash, 
the exclusive Dyna-Shift drive headstock calculates and delivers the 
ideal spindle speed (36, from 6 to 750 RPM). 


You get strength and power to match the brains. The equivalent of 
60 H.P. gives this lathe the power to break and the speed to burn any 
carbide tool. And the massive design supports the heaviest of cuts. 


Now, you can use carbide tooling to its ultimate advantage, with 
metal removal rates up to 120 cubic inches per minute, turning alloy 
steel. Always used at proper cutting speed, you get the ultimate in 
productiveness, maximum tool life, and close accuracy. 


Here’s a machine you’ve got to know about, and our 
twenty-four page illustrated booklet +1601 tells 
you in detail. Just ask . .. The Monarch Machine 
Tool Company, Sidney, Ohio. 























ALL BEARINGS 


NO BEARING TROUBLES 
IN THIS CAR SHAKER! 


Photo: Courtesy of Reliance Electric and Engineering Company 


Driving a car shaker is like riding a bucking bronco—and 
the motor and bearings that do the job have got to be tops in 
every detail for such rugged service. 


But even under these rough, tough load conditions, high 
capacity New Departure ball bearings assure exact rotor 
location—full electrical and mechanical motor efficiency. 


An important feature of the bearing mountings is the use 
of a “‘metering plate’’ which regulates grease flow 
and prevents excessive grease pressure against the 
bearings. They cannot be under- or over-lubricated. 
Yes, motor and bearings are built to maintain pre- 
cision at operating extremes. 


Such motors are safe for long periods without atien- 
tion—the bearings are fully protected from dirt and 
there is no grease leakage into the windings. Write 
for details on New Departure shielded ball bearings. 


Metering plate adjacent to bearing 


prevents overlubrication. Excessive 





grease pressure is relieved outwards 

around shaft. No grease can be . ‘ ‘ VISIT NEW DEPARTURE AT THE 

forced into motor. 9 ‘ / DESIGN ENGINEERING SHOW, COLISEUM, NEW YORK CITY, 
A aos me MAY 20-23, 1957, SPACE 1240 








Right: Shielded ball bearing always 





retains adequate grease supply. 
° ate SEE “WIDE WIDE WORLD” SUNDAYS—NBC-TV 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 





NEW DEPARTURE @ DIVISION OF GENERAL MOTORS e BRISTOL, CONN, 
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What's ahead --- in Metalwor 


Production going strong... 


Metalworking production is going strong as the 
spring season progresses. No significant drop, if 
any, is in sight this quarter, with operations con- 
tinuing at any all-time peacetime peak. 


All areas of Metalworking are showing produc- 
tion strength. Capital goods still supply a high 
share of the total volume, however. 


Aircraft manufacture and the building of heavy 
electrical apparatus are especially active. 


Farm machinery and tractor businesses have 
picked up substantially in recent weeks. 


Freight car production is reported very good by 
important builders. Diesel-electric locomotive 
orders are so big that current top operations are 
assured the next year or two or even longer. 


Automotive situation appears less drab, with 
parts makers pleased with the trend. One promi- 
nent company reports a good April after a soft 
first quarter and further improvement forecast 
for this month. Feeling is growing that the final 
quarter’s auto production will be higher than 
last year’s because there will be less downtime 
this year for changeover to new models. Auto 
replacement parts business has increased, too. 


Fourth quarter looks good... 


Many steel people are betting that the industry 
as a whole will average 85% in the second quar- 
ter, 80% in the third quarter and 90% in the 
fourth. Supply of narrow light plate is growing 
as tonnage of this item comes off of sheet and 
strip mills whose capacity has been released by 
lessened demand for sheet products. Heavier, 


1955 
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wider plates and structurals, however, will con- 
tinue in short supply indefinitely. 

Reduced orders from auto and appliance indus- 
tries have forced sheet and strip mills to cut 
their schedules substantially. Construction of oil 
and gas pipelines has brought a heavy demand 
fox line pipe that will keep pipe mills busy. 
Commercial stamping plants are recording small 
gains and estimate that their 1957 volume will 
surpass last year by up to 10%. 


Airframe people very busy .. . 


Production outlook is good among major West 
Coast airframe makers, with backlogs up from 
year ago. 


Lockheed’s California Division, with current 
pileup of orders above $1 billion, is a prime 
example. It does not expect its backlog to drop 
below the billion mark all year. 


Aircraft employment is slightly higher than in 
1956 and should stay about where it is. 

Few manufacturers report any large new mil- 
itary plane contracts that might have an im- 
mediate effect upon production or employment. 


Missile deliveries this year will represent a 
higher ratio of aircraft work than last year. Ob- 
servers predict a slow but steady decline in 
military airframe making the next 2-3 years. 


Companies operating exclusively as aircraft sub- 
contractors report trouble in booking orders. 


Reasons are the switch to missiles and tendency 
of airframe producers to handle in separate di- 
visions of their own firms much of the work 
formerly farmed out. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


178 APR. MAR. FEB. MAR, 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total index 178 179 180 166 
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Transportation 
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AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


APRIL MAR. 
Esti- Pre- Re Yea 


mated liminery vised Aqc 
Total 1 2p 


index 152.0 151.7 151.5 143.5 





Metalworking 
Machinery ...... 


Other Machinery 
exc. Electrical .. 


175.0 174.9 164.3 


160.2 160.0 149.5 


Electrical 


Machinery ...... 153.3 153.1 141.2 


Fabricated Metal 


Products 143.5 143.3 137.8 
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Profits, prices and tight money .. . 


It is becoming increasingly apparent in reports 
from many companies in many segments of in- 
dustry that 1957 sales are increasing, but profit 
margins are dropping off. 


That means that the costs of labor, materials and 
operations generally are climbing faster than 
end-product prices. One reason why prices can’t 
keep pace with costs today is the intense com- 
petition which makes every manufacturer re- 
luctant to be the first in his field to up prices. 


Something has to give somewhere—and cost- 
cutting on basic operations seems to be the 
answer. To some firms caught in the profits 
squeeze, layoffs look like the solution. But to 
others, automation, new equipment and new 
processes are the means of keeping a business 
profitable. The latter solution is, of course, the 
logical one—layoffs help no one. 


But new plants, new equipment and research for 


new products and processes cost money—and 
money is a hard thing to find these days. 


Most of the current squeeze on credit stems from 
the Federal Reserve Board’s decision to increase 
the interest on its loans to member banks. With 
the discount rate raised from 1.5% in 1955 to 
3% today, banks are watching over their avail- 
able lending money like guardian angels. 


Now, the situation has reached a point where 
the administration itself is divided. The Federal 
Reserve Board wants to keep money tight as a 
hedge against inflation. Other administration 
people, Secretary Humphrey for one, say such 
a policy could throw 5-million people out of 
work, trigger off an economic downturn. 


But both factions are agreed on one thing— 
money can’t possibly get any tighter than it is 
now, and by one means or anotiier you can look 
for credit to loosen within the next few months 


WEEKLY BUSINESS INDICATORS 


Business Week Index of Activity (1947-1949--100) * 
Steel ingot operation (thousands of tons) 

Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record—millions) 


MONTHLY BUSINESS INDICATORS 
Index of industrial production (1947-1949—100) * 


Index of durable manufacturers’ production (1947-1949— 


Durable goods manufacturers’ sales, millions* 
Machinery manufacturers’ sales, millions* 


Durable goods manufacturers’ new orders, millions 


Machinery manufacturers’ new orders, millions .. 
* Seasonclly edjusted 
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Latest Preceding Year 
Week Week Ago 


144.9 144.7 148.8 
2,310 2,313 2,473 


11,485 
151,866 
$439.6 


Latest 
Month 


146 

163 
$14,722 
4,230 
13,831 
4,017 


11,695 
160,370 
$394.5 


Preceding 
Month 


146 
164 


4,209 


10,894 
167,530 
$526.0 


Yeor 


141 

157 
$13,593 
3,647 
14,107 
3.953 
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“Job costs reduced up to 40% 
with our two BURGMASTER® turret drills’”’ 


So states The H. K. Porter Company, Somerville, Mass. 


As the illustration shows, they use one operator to handle two Model 
2BH Burgmaster 6-spindle automatic hydraulic turret drills. The part 
(cross sectional views of 2 sides shown) is an 1117 steel forging 

and the work on this job consists of a total of 22 operations involving 
drilling, tapping, reaming, counterboring and countersinking. The 
operator reports close concentricity held on all operations with good finish 
and depth control and with plenty of time to inspect work while 

machines are running. Setup time is reduced and greatly simplified. 


AUTOMATIC HYDRAULIC BURGMASTERS (6- and 8-spindlie models) feature skip 
, indexing, automatic cycling and infinitely variable preselective 
feeds. All models (automatics, manuals, radials) provide power indexing, 
preselective spindle speeds and very close preselective depth 
control. Capacities from 34” to 11,” available. 


a 

= 

v Si, 
“ 


For complete details, write AM-5 
BURG TOOL 
Manufacturing Company, Inc. 
15001 South Figueroa Street, Gardena, California 


RIDGEWOOD, N. J. « CHICAGO - CLEVELAND + DETROIT «- SAN LEANDRO, CALIFORNIA 
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Series No. 4B12 Steelweld Shear. With more than a They are proud of this machine. They advertise that: 
half century of experience in steel warehousing, “Trained shearing teams will give you the finest 
Enos & Sanderson know what good shearing is. edge ever cut with this Steelweld”’ 


Enos & Sanderson's new 
35,000 sq. ft. steel warehouse 


“NEVER SEEN A 


N 


TRBRP RY si 
ibid Hite le bendie ddihiddas a 


SMOOTHER =a 
OPERATING SHEAR” 


Steel War ehous e Elated solicited letter from Enos & Sander- 
with Steelweld Shear son indicates how well their Steel- 


weld Shear is serving their needs: 





The following paragraph in an un- 





re 57 years The Enos & Sanderson 
Company, Buffalo, N. Y. has been “We are extremely satisfied with the opera- 
supplying steel sheets and plates to hun- tion of this unit and would recommend this 
dreds of Niagara Frontier factories. Re- 
cently they installed a Steelweld Shear 
in their new warehouse. This is used for 
cutting various thicknesses to 1/4" x 12’, 
as per customer orders. Cuts must be of all types, he had never seen a smoother 
smooth, straight and accurate. Speed is operating shear in his experience.” 
essential to provide best service possible. 


machine highly to anyone. A rigger, who set 
up this shear for operation, remarked that, 





in his twenty-five years of work with shears 











MLnioe newt am  WHEOLEVELAND CRANE. & ENGINEERING (0. 


ee ee 1435 EAST 282nd STREET, WICKLIFFE, OHIO 


STEELWELO *°... SHEARS 
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It’s a Hair Curler, For Sure 


You no doubt have read a lot of theorizing about 
the glorious future of our economy. Much of it has 
consisted of the projection of figures based on 
actual performance in years past. You may have 
been inclined, as a result, to dismiss or discount it 
as dream stuff. 

It is heartening then to be able to come up with 
authentic and convincing facts to support the thesis 
that the best days of industrial America—and that 
goes for Metalworking too—lie ahead. 

These facts have been uncovered by the tenth 
annual survey by McGraw-Hill’s Department of 
Economics of U S industry’s plans for capital spend- 
ing in the four years 1957 through 1960. They make 
exciting reading (for detail story, see p. 162). 


1957 will establish... 


a new high in dollar outlay for new plants and 
equipment. For 1958-1960, business already has 
plans for almost as much capital spending as during 
1956. Mind you, actual expenditures usually outstrip 
preliminary estimates. 

Perhaps most significant of all, manufacturers are 
stepping up sensationally their outpouring of funds 
for research and development. The metalworking 
industries spent $2.8 billion in 1955, are increasing 
the sum to $4.7 billion this year, and three years 
from now will be paying out $6 billion annually. 

Research and development have as their goal the 
bringing into being of new products. By 1960 close 
to one-fifth of all sales of machinery and electrical 
machinery will be in new products not now being 
made or sufficiently changed to be reasonably con- 
sidered as new products. In aircraft, ships and rail- 
road equipment, more than one-third of all sales 
will be in new products. Even in 1957, a high per- 
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centage of capital expenditures will be allotted to 
making new products. 


Within the next three years... 


manufacturing companies estimate that their phys- 
ical volume of business will rise 19%. In Metal- 
working expectations are higher than that, going 
up to 25% in the machinery industry. 

Just to show what is happening, Metalworking’s 
capacity for producing goods was at 166 in 1956, 
with 1950 taken as 100. At the end of this year, the 
figure will be 178. It will have gone up to 210 by 
1960, having more than doubled in a decade. 

No matter how you look at it, the survey figures 
point to a vigorous growth of American industry, 
and particularly of Metalworking, duriiig the re- 
mainder of the 1950’s. Billions upon billions of 
dollars will be “laid on the line” for new facilities 
and for modernization of old plants and equipment, 
for finding and developing new products and for 
tooling up for their manufacture. 


More skilled manpower... 


will be needed too. Manufacturing companies say 
that they will require 15% more engineers and 
scientists by 1960 than now, and that this year they 
must have 7% more than in 1956. 

What greater testimony can there be to con- 
fidence in the future growth and prosperity of our 
economy than the plans that industry and business 
have for the four-year period 1957-1960. 

If any future economic events are to curl our 
hair, as the Secretary of the Treasury suggested, the 
curling is more likely to be the outcome of prosper- 
ity than depression. 


anidlheinks Foes porror 





1/3 cost reduction combined with 
product improvement... by use 
of Cincinnati Shear and Press Brake 


.at DE WALT INC. 


Lancaster, Penn. 


The steel bases of all DeWalt 
woodworking machinery must 
be perfectly square, flat and 
true. Both home shop and 
heavy duty industrial ma- 
chines are produced on the 
Cincinnati Shear and Press 
Brake shown. 


This performance story from DeWalt Inc. 
tells of improved quality and reduced costs. 
We quote: ‘Before purchasing the Cincin- 
nati Shear and Press Brake, we bought 
formed channels and arc welded them 
together at the seams. We now buy sheet 
steel stock—then cut, punch, form, and 
spot weld the steel bases in our own plant. 
We have reduced costs on this opera- 
tion by over 1/3 on the first run employ- 
ing these methods, and expect costs to 
diminish still more as operator familiarity 
and efficiency increase. In addition to the 
cost factor, it was previously difficult to 
maintain precise flatness in the tables. Us- 
ing the new methods and the Cincinnati 
machines, we now have no difficulty.” 





Crrry 


| 
4 


Note the improved design of the Model MB 
“Power Shop” machine shown at right 
above. The new, improved cabinet is now 
produced on the Cincinnati Shear and 
Press Brake at an overall cost reduction 
of 15%. Previously the cabinet at left was 
a purchased item. 


Write Department A for Catalog B-4R and 
Catalog S-7R and consult our Application 
Engineering Department about your pro- 
duction problems. 








The1810°Series All-Steel r a capacity 
of. Y%4" x10’ "Mild steel plate.and shears with 
micrometer: accuracy, ; 


“tee. at 





The 5 Series x 10’ All-Steel Press Brake has a 
capacity of 90 tons. Accuracy is maintained by 
exclusive Cincinnati interlocked construction. 


\h7 THE CINCINNATI SHAPER CO. 






CINCINNATI 


V CINCINNATI 25, OHIO, U.S.A. 


SHAPERS - SHEARS - PRESS BRAKES 
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Diamond-impregnated roll dresses wheel (in this experimental setup) to grind a steering-wheel worm. 


It marks the birth of .. . 


Continuous-dress grinding 


ANDERSON ASHBURN, managing 


Complete automation of produc- 
tion grinders now seems practi- 
cal with a development that 
permits continuous dressing of 
the wheel form while the grind- 
er is in operation. 

Perhaps of even greater im- 
portance the fact that the 
cutting method used to dress 
the wheels results in a freer 
cutting wheel that may change 
grinding practice. 

This new process is the inspi- 
ration of Ernest V Flanders of 
Jones & Lamson Machine Co and 
was developed jointly over a 
five-year period by J & L and 
Koebel Diamond Tool Co. 

Key to the process is a form 
cutter for grinding wheels con- 
taining cemented diamond par- 
ticles (CDP) in a powder-metal 
body. The cutter is used in a 


is 
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setup to provide continuous or 
cycle dressing to provide “per- 
petual form control’ (PFC). 

A parallel approach to cycle 
dressing has been taken by Ex- 
Cell-O Corp using diamond- 
impregnated segments made by 
Koebel and by Wheel Trueing 
Tool Co. 

The diamond cutters current- 
ly use diamond particles of 
about 140 mesh distributed to 
a depth of 1/16 in. in the cutter 
body. A wheel with a 25% dia- 
mond concentration has not been 
satisfactory but this may be the 
result of uneven distribution. 
At present, higher diamond con- 
centrations are used but the 
optimum is not known. 

In either application, wheel 
dressing is performed with a 
diamond cutter and the accu- 


Diamond particles imbedded in the 
powder-metal body of the dresser are visible 
in this view of the experimental setup. Dia- 
monds are 140 mesh to 1/16-in. depth 








Cycle-control appli- 
cation of the new dress- 
ing device provides for a 
dressing cycle while part 
is loaded. This installation 
is on a Jones & Lamson 
Model E automatic form 
grinder 
racy that can be obtained is 
limited by the ability to hold 
the diamond cutter to size in the 
sintering process. At present, the 
tolerances 0.001 in. on 
diameter and + 10 min of angle. 

Limits of this degree are satis- 
factory for automotive transmis- 
sion shafts and many other appli- 
cations but are not close enough, 
for example, for the root form on 
turbine buckets or blades. 

When methods have been de- 


are = 


r 


Splined transmission shaft will 
ground. This is one of the first commercial applications of the 
cycle grinder. The dresser is shown here with a ground shaft. 
This is for the setup in the Model E pictured above 
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have 


veloped for holding closer toler- 
ances on the cemented-diamond 
cutters, the field of application will 
be considerably broadened. The 
most promising avenue is to de- 
velop accurate methods of sizing 
the cutters after their final sinter- 
ing. Presumably this could be done 
by ultrasonic cutting of the matrix 
metal. 

J & L is building several cycle- 
dress machines for a Buick trans- 
mission shaft (shown at lower 


four grooves 


left). On this setup, the wheel is 
slowed to 120 sfpm during the 
dressing cycle and the cutter ro- 
tates in the same direction (mean- 
ing that at the contact point the 
wheels are moving in opposite 
directions). Cutter speed is 80 
sfpm, giving a relative speed be- 
tween wheel and cutter of 200 
sfpm. The cutter is powered by its 
own %4-hp drive motor through a 
chain and sprocket. 

With this setup the dresser gen- 


A single wheel-dressing cutter mounted in the feed cyl- 
inder (with cylinder removed from the machine). Pressure jet 
cooling is applied to the diamond cutter as the feed cylinder 
advances it to the grinding wheel 
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GRINDING 


Typical cutter design for cycle dressing three wheels. 
J & L has applied for patents on this cutter design. Spacers 
between the three diamond cutters for each of the grinding 


wheels provide for adjustment of grinding wheel width. Cutting 
a total of 15 resinoid wheels down from 20-in. dia to 16-in. dia 
produced a wear on one set of these cutters of 0.0003 in. on a 
side. When wear exceeds tolerances, spacers must be changed 


erally removes 0.001 to 0.0015 in. 
on the radius of the grinding 
wheel. As many as 40 pieces per 
dress can be ground in hardened 
SAE 1041 steel, but 15 to 30 pieces 
is a good average. 

Either resinoid or vitrified wheels 
can be used, but resinoid are pre- 
ferred except when unbalanced 
grinding forces are present (as in 
grinding a shoulder). 

Present production applications 
will use the conventional grinding 
speed and the same grinding oil as 
formerly used for the operation. 

Method of coolant application is 
critical, however. The coolant is 
applied at 25 psi through jets to the 
grinding wheels above the point of 
contact with the work and also to 
the bottom of the work. Enough 
cutting oil should be applied to 
quench all sparks. 

At Ex-Cell-O, which is building 
14 machines for the same Buick 
transmission shaft, the diamond 
cutter is made up of segments rep- 
resenting 60 to 90° of the full 
360° roll used by J & L. Size of 
this segment depends on the num- 
ber of parts to be produced (and 
thus on the amount of dressing the 
diamond segments will be required 
to provide). 

To dress a wheel for a groove, 
three of these segments are mount- 
ed on a shaft with spacers. A 
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cross section through this combina- 
tion looks exactly like the J & L 
cutter illustrated. 

The Ex-Cell-O setup is also an 
automatic cycle dress determined 
by number of parts ground and 
with wheel compensation. How- 
ever, the dressing is accomplished 
by rotating the shaft on which the 
diamond segments are mounted 
one full turn with the grinding 
wheel operating at grinding speed. 

The cycle grinding application is 
really an intermediate step to the 
application of continuous dressing. 
At present one continuous-dress 
machine is operating on an experi- 
mental basis in the J & L plant. 
Improved machines that incorpo- 
rate continuous-dress grinding are 
now in the design stage. 

Cost of the unit varies primarily 
with the number and type of dia- 
mond cutters required. A Model E 
form grinder equipped with cycle 
dressing and twelve diamond cut- 
ters, for example, would cost about 
$5500 more than the same machine 
without these features. 

Future possibilities require only 
a little dreaming. Very little is ac- 
tually known about the process to- 
day. It has been found that higher 
grinding speeds—perhaps at 10,000 
or 15,000 sfsni—are possible. This 
may put new requirements on the 
manufacturers of grinding wheels. 


Eight diamond wheels are combined in this setup to pro- 
duce two grooves and a flange on a transmission shaft. The first 
of these J & L cycle-control machines has just been shipped to a 
European automotive producer 


We don’t know the possible ef- 
fects of changing concentration 
and mesh size of the diamonds, of 
changing relative speeds of grind- 
ing wheel and diamond cutter, and 
the possible results with titanium 
and other materials that are now 
ground at below-normal speeds. 
All this will require a lot more 
research. We do know that the 
synthetic diamonds and other hard 
materials, such as Borazon, that 
will eventually be available in 
quantity will be ideal for these 
cutters. The shape of synthetic dia- 
monds (chunky) would be su- 
perior to the crushing bort (which 
includes slivers) now used. 

We can conjecture that the major 
use of the method may not be in 
form grinders at all. It may lie in 
the high-volume cylindrical grind- 
ers. 

It is also notable that the idea, 
like all basic advances in Metal- 
working, is essentially a simple 
one. Powder-metal techniques are 
well developed. It is a safe bet that 
there will soon be other variations 
on this basic method. 

Both Koebel and J & L know 
this. At the moment they have a 
lead in development and they are 
banking on this as industry looks 
at the possibilities of bringing real 
automation to grinding with con- 
tinuous dressing of the wheels. 
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FIG. 1 . . For low-production needs, a large 
ring can be pierced on a bench press equipped 
with roller guides. The pilot establishes pre- 
cise hole location, and the precision switch 
cannot be tripped until the workpiece is down 
far enough on the pilot 
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Five ways to pierce rings 


Here are methods and machines that can be adapted to perform a wide variety of perforating, pierc- 
ing, notching, and light forming operations in rings, tubular parts, and the side walls of large shells 


BUCKLEY SULLIVAN 


The piercing of holes in large rings always pre- 
sents problems to the tool designer. Some of these 
problems are (1) how to locate the piece, (2) how to 
hold it, (3) how to index it, and (4) should the 
holes all be made at once? 

The machines described illustrate three simple 
rules that have been proved in practice: 

1. If production is low, build tooling around a 
standard press of proper capacity, producing one 
hole or a convenient group of holes at a time. The 
indexing method is determined by production re- 
quirements, and may be manual, by means of a 
simple ratchet and pawl mechanical, or perhaps an 
air-cylinder arrangement. Design of locating devices 
for indexed workpieces is determined by the ac- 
curacy required. Special machines are indicated 
where production requirements are high. Such ma- 
chines may also set the size of the work by shrink- 
ing. 

2. For easy loading and handling, if a workpiece 
is less than 18 in. in dia, hold it vertically; if over 
18 in., lay it horizontally. 





3. Always pierce from the inside out. Experience 
has taught that any burr which may result from 
piercing can be removed more readily from an ex- 
ternal surface. 

The simplest form of ring-piercing equipment is 
a bench press, because the punch and die are readily 
changed for varying diameters and cross-sections of 
work. Put a locating post to the right of the die. The 
workpiece is loaded upright and is located in the 
vertical plane by brackets on each side of the press. 
The first hole is pierced at random. Then, while 
supporting the work with his left hand, the operator 
rotates the ring counter-clockwise with his right 
hand until the previously pierced hole drops over 
the locating post. This procedure locates the work 
for piercing the second hole and the process is re- 
peated for the others. The 18 holes are pierced in 
rings from 9 to 16 in. in dia at an average rate of 250 
to 300 pe per hr. . 

Obviously, a setup of this kind does not produce 
high precision. By slight modifications, a similar 
press, Fig 1, can be made to pierce holes within a 
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FIGS. 2 AND 3. . Small rings are pierced on the fly in this setup. The ratchet pawl is oper- 
ated by a crank connected to the flywheel to advance the work-holding ring as the ram goes up. 


After all holes in the ring are pierced, a cam disengages the clutch 


center-to-center tolerance of + 0.005 in. This part 
is 20 in. dia and has 32 holes. It is handled vertically, 
contrary to Rule 2 above, because of its light weight 
and low-production requirements. Precision is ob- 
tained by using a standard guide-pin die set, a light 
stripper plate, and a locating device. The part is 
indexed manually as in the first example. 

Precision in center-distance location is a function 
of the fit of the pilot to the previously pierced hole. 
The punch and die must be kept sharp to control 
hole size, and the pilot must not be allowed to wear 
undersize. The designed clearance between the pilot 
and the hole should be kept in mind when determin- 
ing the tolerance within which the setup will oper- 
ate. To eliminate the possibility of the part not be- 
ing properly located on the pilot, a precision switch 
is arranged so the foot switch for the solenoid- 
operated clutch is not activated until the work is 
down far enough on the pilot to close the Micro- 
Switch. 

A small ring is produced automatically in fairly 
high quantities and not to close tolerances on the 
bench press shown in Figs 2 and 3. One operator pro- 
duces about 450 pcs per hr on two machines. About 
the head of the press is a frame-work A, with rollers 
which support and locate a ring B. This ring locates 
the work and clamps it by means of small dogs C, 
which are engaged or disengaged by a hand lever 
on the face of the ring. In this design, the press 
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clutch is always engaged, a small clutch on the drive 
motor replacing it. As the driving clutch is engaged, 
the flywheel and crankshaft revolve. A. pitman on 
the flywheel operates a simple pawl, engaging slots 
in the periphery of the ring B. During each stroke 
of the ram, the pawl advances the work-holding 
ring. When 18 pairs of holes are pierced, and the 
ring has made full circle, a simple cam on the back 
of the work-holding ring disengages the clutch to 
prevent double-piercing. 

A different ring, 3/16 in. thick by 26 in. dia, is 
pierced while in a horizontal position on an entirely 
different arrangement, Fig 4, mounted in a heavier 
OBI press. Quantities on this part warranted auto- 
matic indexing. There are 12 sets of holes, each 
consisting of a %-in. and a %-in. hole placed 1 in. 
apart. Tolerance on center-to-center distance of 
hole groups is specified as + 0.010. The ring is 
placed on 12 hardened pads mounted on a rotatable 
dial plate, and located by buttons on the pads. Four 
small air cylinders mounted on the edge of the dial 
plate clamp the ring in place by means of bellcrank 
arms. Air lines to the cylinders lead to the center 
of the dial plate, pass through a rotating air fitting 
and lead to a foot valve. There are 12 sliding punch 
holders mounted in gibs on the dial plate, one at 
each station, and one sliding die-block, mounted on 
gibs, on the die shoe, From the punch-holder half 
of the die set, mounted on the press ram, a long 
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FIG. 4 .. A cam-operated punch holder is aligned with the die hole by means of a long 
bullet-nose guide pin at each index. A 12-hit counting control causes the press to pierce 
the 12 sets of holes and stop. Air indexing of the table, or dial, provides fast operation 


bullet-nose guide pin projects downward to engage 
a guide bushing at each punching station on the 
dial plate. This arrangement assures perfect align- 
ment between punches and dies. 

In operation, the ring is loaded and air clamped, 
and the 12-hit counting control on the press is en- 
ergized. As the ram descends, the guide pin aligns 
the dial plate and a rear cam moves the sliding die 
block in against the outer side of the work. Further 


FIGS. 5 AND6.. 


ram travel allows the front cam to engage the 
punch holder, moving it in and piercing one pair 
of holes. As the ram goes up, the springs in the 
stripper-plate on the punch holder cause the entire 
unit to bounce clear of the work about a 1/16th in., 
enough to allow easy unloading and loading. A heel 
on the rear cam withdraws the die block, the guide 
pin disengages the dial plate, and a trip on the ram 
activates the air-indexing cylinder. A friction brake 


Ring rotates 
clockwise 


























A rotatable ring, moving clockwise, forces the 29 buttons towards 


the work, where they are held while the cone-shaped central plunger is pulled down by 


a hydraulic cylinder to actuate the punch holders 
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FIGS. 7 AND 8. . All 37 holes in the ring are pierced at once 
in this special machine. A saddle, raised by two connecting 
rods, operates linkages to cause the die blocks to move inward. 
A central rod, actuated by another connecting rod, forces the 
punches outward. First the holes are pierced. Then, as the crank- 
shaft passes the 180° point, the die blocks are moved inward 
once more to size the ring diameter by “setting” the metal 


on the spindle of the rotating dial plate prevents 
overtravel from coasting. The cycle is continuous 
and automatic for the 12 hits, when the press stops 
and the air clamps relax. 


SPECIAL MACHINES 

High production (1200 to 1500 pe per hr) com- 
bined with good precision (+ 0.003 in.) is provided 
by automatic special machines which pierce all the 
holes in a workpiece at once. Two general types are 
employed, depending upon the nature of the work: 
piercing machines and combination piercing and 
shrinking machines. The former are relatively sim- 
ple air-hydraulic units, Figs 5 and 6. The frame of 
the machine supports two fixed concentric rings on 
top, between which the work is placed. The inner 
ring has sliding punch holders, 29 in number, spring- 
loaded to keep them from the work. The outer ring 
has a like number of sliding die holders. Each die 
holder has a linkage which ties it to a third ring 
which is rotatable. 

In operation, a foot valve is depressed, causing an 
air cylinder to move the rotatable ring, forcing the 
sliding die holders in against the work, where they 
are held while a large hydraulic cylinder mounted 
within the machine draws down a cone-shaped cen- 
tral plunger. Downward movement of the plunger 
causes the sliding punch holders to move forward, 
piercing the work. The plunger returns to rest, the 
punches are forced out of the work by the springs, 
and the rotatable ring returns, disengaging the dies 
from the work, which may then be withdrawn. 

The “ultimate” in machinery for piercing rings is 
a battery of units which not only pierce 37 holes at 


American Machinist + May 6, 1957 


Work Punch holder 


Open 


























Clutch 


+ 0.003 in. of location, but also size the ring diam- 
eter within 0.010 in. by shrinking, to “set” it to final 
dimensions. This machine is entirely mechanical in 
construction and is illustrated in Figs 7 and 8. In 
essence, the machine consists of a crankshaft with 
three throws; two in a common plane, and one 180° 
away. When at rest, the double throws are down, 
the single throw up. The double throws each carry 
a connecting rod fitted to a common saddle, which 
moves up and down on a vertical central tubular 
column. The saddle is the starting point for 18 sets 
of linkages which terminate on top of the machine 
on sliding die holders. The single throw on the 
crankshaft has a connecting rod, which operates a 
vertical member within the central column, to the 
top end of which are fitted simple linkages to 18 
sliding punch holders. 

In operation, a pedal engages a one-revolution pin 
clutch, causing the crankshaft to rotate. The paired 
connecting rods force the saddle upward, causing 
the die blocks to move in. At a point just before full 
travel of the saddle, the die blocks reach their 
farthest inward position, compressing the ring. A 
small over-travel of the saddle permits the ring to 
relax slightly before the punches, forced outward by 
the downward movement of the central connecting 
rod, make contact with the ring and pierce the 
holes. As the crankshaft continues toe rotate past 
the 180° point, the punches retract, the die blocks 
move in to compress the ring once more, and then 
return to their at-rest position. Three disappearing 
blades located between punches and dies locate 
and support the workpiece while the die blocks 
are not engaging it. 










Ri Old-style manual . . . polishing required a heavy inventory of setup 
wheels and belts, and necessitated a final cleaning operation to remove polishing 
compound from the work 








Intricate contours, recesses, and undercuts are no ob- 


































stacle to obtaining a fine, uniform finish 


A D VANDERBILT, 
staff engineer 


PORTER-CABLE MACHINE CO, SYRACUSE, NY 


a Special fixtures .. . hold housings for Routo-jig tools to prevent damage 
to surfaces during tumbling. Note the difference between acid-treated parts being 
racked and finished parts removed from the barrel 








We cut polishing costs 35% 





Manual polishing of die-cast alu- 
minum housings for our line of 
portable electric tools has long 
been a thorn in our sides, and for 
many years we have tried to elimi- 
nate this high-cost operation. We 
tried automatic polishing, plating, 
acid dipping, and tumbling with 
varying degrees of success, but 
nothing met our needs until, about 
30 months ago, we installed the 
Roll Brite process (patented) 
which involves dipping parts in 
acid and tumbling with steel bur- 
nishing balls and soap solution. 
Results have been startling, and 
our total costs for license and 
equipment were recovered in 18 
months of operation. Over-all cost 
savings over hand polishing have 
amounted to 35%, and savings on 
individual castings have ranged 
from 28 to 46%. Furthermore, we 
are now able to handle all our own 
polishing, instead of sending it out 
to other companies. The surface 
produced is quite unlike that ob- 
tained by conventional polishing or 
plating and might perhaps be de- 
scribed as a bright burnished effect. 
It is extremely resistant to finger 
marking and discoloration, and is 
uniform on both smooth and ir- 
regular surfaces. Fine detail and 
raised designs are not injured or 
distorted, and inside surfaces are 
as smooth and clean as outsides. 
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2. New method . . . permits handling parts in bulk for transfer through the 
various acid and water rinse baths, is easily operated by one man 


a 

An additional, but important, dividend has been that we have 4 

been able to redesign several of our housings for easier assembly Xi 

and lower cost. On two tools, for example, we have been able to 4. Weighed quantity . . . of steel 

make the handles integral with the housing—something we could Balcones and burnishing balls is loaded in- 

not do before because of the virtual impossibility of manual polish- to tumbling barrel after fixtured parts have 
ing the intricate contours. been inserted and soap solution added 











5. Load of saw housings . . . is removed after solution has been dumped. 
Chute below barrel has removable screen to trap tumbling media, is used as load- 
ing chute for the next load 


6. Hot-water dip ++. serves to remove traces of soap solution, promotes 
rapid drying with no traces of water stain 
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Brush-holder block with molded-in Length from centerline to one end is held to + 0.005 in. Blades at front of 
threaded inserts at ends presents a difficult gage check nine slots for relationship within + 0.005 in. 
molding problem because of accuracy required 


Precision gages 


insure accurate plastic parts 


Plastic moldings are produced to limits normally associated 


with machining and must meet rigid quality-control standards 


JOHN E DONOVAN, chief inspector 
AUBURN BUTTON WORKS INC, AUBURN, NY 


Brush-holder blocks used to hold wire brushes in the IBM Doc- 
ument Originating machine for “reading” punched cards must 
be made to close limits to insure accurate operation of the ma- 
chines. Originally, the blocks were machined from laminated 
phenolic, but this was expensive in both time and tool wear. 
Much better results are now obtained by Auburn Button Works 
by molding the blocks from glass-filled Alkyd which provides 
improved dimensional stability and higher shear strength for 
the fin separators. 
Tolerance is maintained within + 0.005 in. from the centerline 
i to any one of the 80 slots in the top of the block, and the slot 
- : width is held to 0.038 in. + 0.003, - 0.001 in. Over-all length is 
MT a held within 0.010 in., even though both ends are formed by side 
‘ draws, and straightness is maintained by proper gating within 
0.010 in. The new block is produced in a two-cavity, high-speed 
plunger mold and requires no machining but, as shown in the 
accompanying illustrations, a complete set of precision gages 
is required to insure interchangeability. 


Location of threaded inserts in relation to 
sides and bottom of block is held within + 0.005 
in. and checked with flush-pin gage 
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Simple indicator gage checks straightness within 0.010 in. Note master, 
foreground, used for setting indicator to zero 


Flush-pin gage (rear) checks over-all length within + 0.010 — 0.000. Com- 
bination gage (bottom left) checks hole diameters to + 0.003 in., and align- 
ment of holes and counterbores to 0.004 in. Gage (center) checks width of 
individual slots to + 0.003 — 0.001 in., and special gage (right) checks align- 
ment of slots and holes within 0.004 in. 


IBM os STANDARD 
are 99-17-56 QUALITY CONTROL - INSPECTION DETAIL SAMPLING 


iM os | SU, SAUL MOUNR BLOK - CO COLI | 6 | 3062554 rT a 
1 HIGH SPEED REFRODUCER 15 


~ | Cracked, broken or damaged. Vis 
Width and depth of slots, . ‘oid ok imensions. = oes 
} Location of alote to each ol vl fa 
+ | Leeation of X-X to end, 
-,Lecation of slote in esta on to ich ine. see blueprint Note 1, 126392 


MINOR AQL 4.0% 


+ | Depth of .104 hole, .219 dimension. Tool #126393 
- | Hole size, .193 dimension and alignment with .104 hole. Tool $126373 
« _ Length of block, 7.46) dimension. Tool 391 
. Location of insert in relation to .500, .315 dimensions. Pool #131115 
10, | Straight vithin .010 dimension, blueprint Note ¥. Tool #127589 A 
Ll. Thread size of inserts, 5-40 dimension. Thread Gage 


! 


METHOD INDICATED SY ASTERISK MUST GE USED coPles iN OEFTS 


Quality-control card lists major and minor dimensions, specifies sampling 
method and identifies gag +s to be used 
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Diemakers Kinks 


FEDERICO STRASSER 


PIERCING PUNCHES can be made 
inoperative, when desired, by re- 
tracting a wedge. Then, when 
another product calls for the 
pierced hole, move the wedge in 
by means of the adjusting screw. 














MANUAL starting stops may inter- 
fere with a clamping screw or 
dowe! pin in the stock gage. To 
avoid this, make the stop in a 
L shape to clear the hole or ob- 
struction. 






































SEMI-AUTOMATIC STOPSfor blank- 
ing dies eliminate the need for 
lifting the strip over an ordinary 
stop pin. As the strip is pushed 
forward, the scrap bridge lifts 
the stop. The stop, when it clears, 
then drops back into the blanked 
opening, and the strip is puiled 
back until the bridge contacts the 
face of the stop. 
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Molded conveyor belt carries 
brass escutcheon plates under two abrasive- 
belt heads that rough and semi-finish the 
parts. Plates are finished at 3600/hr, ten 
times old rate for manual buffing. Color 
buffing has been eliminated by semi-auto- 
matic cycle. Engelberg Huller Co. 


Studs are end-welded to axles for boat 
trailers to secure springs. Bench drillpress fixtures 
hold Nelson stud-welding guns over work. Result is 
clean design without through holes and bolts. Special 
studs are also welded to winch attachment added to 
trailer, Tee-Nee Trailer Co, Youngstown, O. 
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Four universal joggling attachments added to Cyril Bath stretchform- 
ing machine produce special shapes on flange of aluminum part while it is being 
stretched. This eliminates contour deformation that would otherwise call for hand 
refinishing. Attachments work from line air pressure and anchor in holes near edges 
of stretch-forming die. Chance Vought Aircraft, Inc, Dallas, Texas. 


Carbide gun drill bores centrifugally cast iron oil-well packing, taking out % 
in. of stock on the ID in one pass. While gun drill works, OD is finish-machined and 
an 8-in. length is threaded by tool behind turret handle. Threading and gun drilling 
are done with Caroboloy 883 tools. Drill life is about 500 lineal ft of hole per grind, 


Baker Oil Tools, Inc, Los Angeles. 
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Continuous seam welder seals 
up shells for glass-lined water heaters. 
Linde equipment is controlled by limit 
switches to pass shells one after the other 
through argon-shielded sigma welding fix- 
ture. Sheets are 10 to 14 gage, and are 
welded at 100 ipm with little hand finish- 
ing required. Rheem Mfg Co, South 
Gate, Calif. 








Press combined with die-casting machine typifies advanced production concept when. . . 


STREAMLINED LAYOUT 


sparks 


Weathered bricks outside Westinghouse Electric 
Corp’s East Springfield, Mass, multi-building arpli- 
ance plant now shelter a reorganized network of 
interconnected conveyors that sense the right time 
to feed parts, plus new assembly lines with mech- 
anized equipment. 

An example of the smart tooling that makes the 
setup as efficient as many brand-new showplace 
shops is pictured above. Rotor laminations are as- 
sembled by die-casting aluminum through the rotor 
slots on this combined machine. The operator stacks 
laminations on a fixture and places the assembly in 
the machine. The press forces the fixture down into 
the casting well, filled with molten aluminum, 
where the rotor cools until the aluminum is solid. 
Then the machine ejects the assembly and sends 
it down a chute to a horizontal press that strips out 
the fixture. The rotor is conveyed on to a cooling 
tower, and later to a honing machine; the fixture is 
returned to the combination die-caster-press. 


NEW EQUIPMENT 


When the Columbus, O, plant took over refrigera- 
tor production in 1953 (AM—May 10 ’54, p157), 
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multi-story operation 


CHARLES EMERSON, 


associate editor 


space left behind at East Springfield was available 
for a product Westinghouse had been planning for 
some time: “Streamliner” air conditioners. The new 
line is just getting into two-shift stride at about the 
time of the windup of a major over-all plant re- 
arrangement that also affects production of vacuum 
cleaners, fans, and food mixers. 

Changes have been going on for some time. A huge 
copper-nickel-chrome electroplating system has 
been installed to finish “show” parts for all appli- 
ances made in the plant. It plates at 500 sq in./hr 
and operates automatically. Only personnel required 
outside of operators for control and maintenance 
are for loading and unloading the complex equal- 
plated-area parts-carrying racks. 

Another more fundamental change is the installa- 
tion of eleven storage and marshalling conveyor sys- 
tems, each of which includes at least two live-roller © 
conveyors. Each system serves an assembly line for 
one type of appliance, and gathers and stores pack- 
aged units until a half hour’s production is batched. 
Then, when the feeder conveyor is clear, automatic 
controls release the batch to the main belt conveyor 
that carries the units to the shipping building. Ap- 
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Compressor-motor housing is 
cast... 

around CI cylinder sleeve inserted into 
single-cavity die by operator. Machine la- 
dles automatically, allows casting to cool, 
then ejects it to rear where chute carries 
housing around machine to flash trimmer 
(left). Operator meanwhile trims housing 
previously cast and sends it on to barrel 
tumbler 


Cylinder bore is honed and 
checked .. . 

by operator at machine. All machining sta- 
tions have gages set to masters (on table, 
left) that allow operators to check as close- 
ly as inspectors. Air gages are installed 
where practical. After bore honing, housing 
is checked in fixture that verifies all sur- 
faces. Parts are washed, then moved to 
assembly room 


Electro-limit tube bender . . . 
operates semi-automatically to form  sev- 
eral heat-exchanger tubes with integral 
bends at end. Operator feeds three lengths 
of stock; machine trips when stock hits 
limit switch. Bend is made, then abrasive 
cutoff wheel trims ends of bends square— 
operated by another switch tripped when 
stock has completed bend 





. 
7 = 
MARR R enews 
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STREAMLINED LAYOUT 


sparks multi-story operation... 


pliances are received there in practical-size batches, 
not intermingled or mixed. 


AIR CONDITIONERS 


The line for dehumidifiers and air conditioners— 
both “Streamliner” and conventional models—rep- 
resents careful top-level production planning that 
considered several modes of production and several 
product designs. 

e Automation—considered and rejected on the 
basis of capital investment vs production rate. Set- 
ting up a straight flowline with all special machines 
could not be justified, especially because high pro- 
duction could be attained by another method. 

e Mechanization by operation—the accepted pro- 
duction plan, based on full utilization of reasonably 
standard machine tools with a number of special ad- 
ditions and adaptations. These are connected where 
possible with parts-handling equipment—chutes, 
ejectors, belts, and the like—that can store small 
quantities of parts temporarily. Machining opera- 
tions on the die-cast parts for the compressor are 
highly mechanized; where operators are necessary 
to load and unload difficult-to-mechanize machines 
and fixtures, they also make important inspections 
of the work in progress. 

e Aluminum die castings—adopted for the com- 
pressor-motor housing, piston, connecting rod, cyl- 
inder head, and outboard bearing. Die castings were 
seen to be the coming thing, after several years of 
experiment and test. But instead of waiting, engi- 
neers tested prototype and sample parts cast in a 
copper-aluminum alloy that showed excellent bear- 
ing properties. Results were as good or better than 
with other cast or fabricated parts, and the deci- 
sion to turn to die castings immediately was made. 
One immediate result was that only about a fifth 


iy 
1 


L 


Fin-and-tube assembly for heat exchanger . . . 
is completed at press with multiple punches, each of which 
drives a tube through the stacked fins. Spacing between fins is 
held by flares formed at holes in piercing operation. Assembly 
is locked by flaring collar around each punch, which expands 
tube end so it will accept bent tube connector 


of the normal investment was required to set up the 
production line. Less machining is necessary, cast- 
ing quality is more uniform, and costs per piece are 
lower. 


Complete operational test .. . 

is made as units come down roller assembly 
conveyor. Overhead chain conveyor car- 
ries electrical boxes with leads. that con- 
nect to units. Boxes make contact overhead 
with shoes that hook up to test panel 
(right) where instruments yield ratings 
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Re as eae ae REPORT N 0 443 


WHAT'S 

HOLDING 

BACK 

THE 

AUTOMATIC 
ASSEMBLY MACHINE? 


Automatic assembly machines save about two-thirds the cost 

of assembling small and medium-size products by hand. More 

than 160 industries would like to use such equipment with 

from 10 to 30 stations. Much has been accomplished in the 

development of the machines (see bibliography), but each 

one is now almost tailor-made, with the exception of a few 

standard machine tools now commercially available. Adop- 

tion of automatic assembly and the related sequence-machin- 

ing equipment would get a boost through a modicum of stand- 

ardization. For example, a standardized width of tooling 

station would enable any machine builder to get into the 

manufaciure of a line of tooling attachments. These attach- 

the need: ments are actually machines that are mounted in proper order 
STANDARDIZATION. at the tooling stations to perform the desired operations — 
insert, rivet, form, mill, slot, saw, weld, etc. Probably 250 dif- 

ferent kinds of these attachments will be needed. Today, we 

have standard-size machine tools, presses,.etc, in infinite va- 

riety, but only a few kinds or sizes are really suitable for 

production use in a “bench” type of mounting. When we get 

an engineered line of tooling attachments, the automatic 





assembly or automatic sequence-machining unit will move 
into Metalworking in a big way. 


GEORGE H KENDALL, Sr, president JERRY A HOST, vice-president 
GEORGE H KENDALL, Jr, treasurer KENHOS CORP, NORWALK, CONN 
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WHAT'S HOLDING BACK THE AUTOMATIC ASSEMBLY MACHINE? . . 
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Sequence Machining. . . 

Production of an aluminum body, cover and plate 
represents considerable activity within a _ limited 
area. Operations are: (1) Load, (2) Rough and fin- 
ish mill, (3) Drill from underneath (clamps on top), 
(4) Tap from underneath, (5) Drill (side and under- 
neath), (6) Drill (top), (7) Drill and tap (top and 
side), (8 and 9) Drili (top), (10) Ream (side), and 
(11) Unload 


Cost and savings of AUTOMATIC ASSEMBLY 


The time has come to achieve truly balanced equip- 
ment for automatic assembly of small mechanisms 
(4 to 20 parts) and also for the automatic sequence- 
machining of small parts. This is a broad field. For 
every auto-engine plant with its huge transfer: ma- 
chines and automation devices, there are hundreds 
of companies that produce small products in volume. 
By modern concepts, it is costly to make these small 
parts on single-operation equipment and assemble 
them by hand. 

In terms of productivity per unit of floorspace, 
the automatic assembly machine or the sequence- 
machining unit will produce far more than is pos- 
sible with single-operation equipment. Experience 
shows that it is economical to replace hand work or 
single operation machines with a tooling attachment 
when the latter costs from 1 to 1% yrs wages. The 
investment can run as low as $2200 per tooling sta- 
tion for simple tooling but normally falls between 
$4500 to $6500 per station. A fair average for dis- 
cussion purposes is $5000. The basic machine to re- 
ceive the 10 to 30 tooling attachments will cost from 
$2000 to $3000 per station, including drive and elec- 
trical controls. Hence, we are not talking “peanuts” 


with respect to machine investment, but we are 
talking about equipment that will save two-thirds 
the cost of customary methods. 

Over the next 5 to 10 yr the cost of tooling auto- 
matic assembly machines will remain high, because 
of development expense. Labor costs for engineer- 
ing, manufacturing and assembling the equipment 
range from 4,000 to 8,000 manhours for 10 to 20- 
station machines. But enough experience has been 
gained in the field to point out the areas where a 
degree of standardization will in the future expedite 
design and delivery of equipment, and in addition 
greatly broaden the applications. 

Progress will also be made in proportion to the 
efforts of machine users to understand applications 
.. . how to supply supporting services ... and how 
to develop new product designs suitable for auto- 
matic assembly. 


PRODUCTS SUITABLE FOR AUTOMATIC ASSEMBLY 


General studies indicate that the range of parts 
within one subassembly will run from 4 to 20 parts. 
Some have distinctive subassemblies that go to- 
géther to make up the final assembly. Others have 
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no clear-cut mechanisms to make sub-assemblies 
but require a large number of parts per unit assem- 
bly. Where these parts are not unitized to go to- 
gether as a sub-assembly, design of tooling attach- 
ments may be prohibitive in cost. 

Further study tends to show the need for machines 
capable of automatic assembly of a few parts, that 
is, sub-assembly jobs. These jobs may require only 
an assembly machine composed of a few tooling 
attachments. Experience dictates that limiting the 
number of operations of assembly on one machine to 
the range of 12 to 20 items will give better per- 
formance in terms of reasonable downtime. 


MACHINES AVAILABLE NOW 


Two types of automatic assembly machines are 
commercial entities: the straight-line, or in-line, 
type, and the turntable, or dial, type. 

Straight-line machines are made in lengths of 8 
to 30 ft. A new straight-line machine, just making 
its appearance, is the four-side model that will com- 
pete successfully with the round turntable models. 
The larger machines are usually single-side models 
with widths of 30 to 36 in. The work-nest pallets 
progress along the machine, and the empties are 
returned underneath. In another arrangement, the 
double-side model, the pallets move in a rectangular 
path around the periphery of the machine, which is 
48 to 60 in. wide. Double-side machines provide 
about double their length in effective tooling space. 
Straight-line machines are built by Ferguson, Ken- 
hos and Swanson. 

The straight-line assembly machine is flexible 
for work-size change and provides the maximum de- 
gree of accessibility to all tooling attachments. 

The round turntable type of machine is also em- 
ployed for multiple-station service. This type has 
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less length than the straight-line machine but takes 
about the same floorspace. It is limited in number 
of tooling stations that can be placed around the cir- 
cular table. Its size is generally limited to 4 to 16 
stations for tooling attachments, and results in a 
machine of 6 to 10 ft. dia. Round turntable types 
include the Ferguson, Multra, or Swanson makes. 


FUTURE NEEDS IN MACHINES 


Existing machines have already reached a high 
state of engineering, but for the future certain de- 
velopments are necessary, if the benefits of auto- 
matic operation are to be enjoyed by many shops. 

The basic need is for standardized machines that 
will provide all basic functions for the widest range 
of application. In fact, several types of machines 
will be required: 

(a) The heavy-duty, all-purpose machine for 
both automatic assembly and automatic sequence 
machining. 

(b) The light-weight machine used solely for 
automatic assembly. 

(c) A short-run production assembly machine 
having the general facilities for the mechanical 
bench assembly class of work. 

(d) A series of tooling attachments tied together 
in electrical timed actuation but without a “machine 
tool” base structure. 

Where assembly or sequence machining opera- 
tions require from 20 to 60 or even 80 steps, straight- 
line transfer machines of modular construction can 
be employed. Sections, or standard units, may be 
bolted together for any required length. 

All electrical, pneumatic or other controls 
throughout the machine should be accessible for in- 
spection, repair or replacement. Quick-disconnect 
couplings are desirable for air lines, and multiple 


This setup, a special autoination machine of multiple-pur- 
pose type, is adapted to normal, not precision, manufacture, 
and in this case involves dri!ling, tapping, milling, spot fac- 
ing, side drilling, side tapping and inspection at probe 
stations. A standard coil cradle for feeding and straight- 
ening the strip, and pinch feed rolls, remind one of high- 
production stamping setup 











wire or cable connectors for ease of changeover. 
Close attention to JIC standards is recommended. 


ADAPTABILITY OF MACHINES 


An automatic assembly machine, or automatic 
sequence machining equipment, must be able to do 
any assembly or machining job when proper tool- 
ing attachments are set up to operate in timed se- 
quence. The machine should provide for complete 
electric control with electric plug-in connections at 
each station location for connection of tooling at- 
tachments. 

It is difficult to plan for the exact number of sta- 
tions required for the average tooling job. Expe- 
rience may show that an additional station is 
desirable. Therefore, allow one idle station for every 
four work stations, when selecting the machine 
capacity. 


ACCURACY OF MACHINES 


The accuracy possible for automatic assembly 
ranges from +0.001 in. with well registered tooling 
to +0.0002 in. with super-precision tooling. For gen- 
eral practiee, +0.003 in. can be normally made avail- 
able. Tooling fixtures for automatic assembly are 
generally more expensive than for automatic-se- 
quence machining. And a problem is to “debug” 
them in order to secure perfect repetitive function- 
ing. 

Automatic sequence machining will, in general, 
require more precision than automatic assembly, 
but the fixtures will generally be less expensive. 
Production accuracy of +0.001 in. to +0.0002 in. 
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can be realized on machines of sturdy construction 
if skilled engineering is applied. However, +0.002 
in. to +0.003 in. will be average practice. 

There is a standard automatic transfer machine 
now available that has the required fundamental 
register lines and surfaces throughout its entire 
length. This feature enables precision setting of all 
tooling attachments to the basic x, y and z coordi- 
nates in order to maintain uniform accuracy in pro- 
duction. 


REQUIREMENTS FOR PALLETS 


The work nest or pallet should allow the work 
to be accessible from all sides. Usually the pallet of 
the straight-line machine provides a greater acces- 
sibility than the work nest of the turntable machine. 
Ready access to the work is needed, for example, on 
electronic printed-circuit boards, where parts are 
mounted on both sides, and on hardware assemblies 
where the same assembly sequence is essential on 
both sides. 

In the dial type or chain-driven in-line machines, 
the same side of the work nests or pallets is always 
nearest to the tooling attachment. In the horizontal- 
hitch feed type of machine of the double-side type, 
the work nests or pallets keep the same “compass 
position” all around the machine. This feature pro- 
vides for lower tooling costs for parts requiring the 
greatest degree of accessibility from all sides. That 
is, the pallet side nearest the tooling on one side 
will be farthest away from it on the opposite side of 
the machine. Turning of the track at the corners 
enables one to put tooling attachments on the top 
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PLAN VIEW 
34 PALLETS, SIZE 112°xi2" 


Basic Transfer Machine... 

The high-production type of assembly or 

sequence-machining unit has pallets that 
y travel in a rectangular path. Ductile-iron 
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pallets (for rigidity and wear resistance) 
_|, are made in modular widths of 6, 12 and 
3-4 24 in. 





SIDE VIEW 
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Pallet-Advance Mechanism .. . 

A hitch feed is used to advance pallets. The mechanism shown is 
duplicated at both ends of the machine. Cylinder 1 pushes pal- 
let from corner position A along side of machine one step to 


deck rather than to use overhung or off-machine 
tooling, which is always more expensive. 

The pallets can be built for mounting single or 
multiple nests or centered or offset work nests. 

The pallets operate best if they travel in prede- 
termined machined ways or tracks of known loca- 
tion. Parallel machined surfaces, grooves, keys or 
corner angles on the machine base or top deck sur- 
face enable accurate setting of tooling attachments 
with the centerline of pallet travel. It is usually 
desirable to have one or two parallel machined 
surfaces at either side of the pallet line of travel. 
Thus, known locations are available throughout the 
machine, 

Unusual operations are often met. For example, 
a heavy coining, riveting or flaring operation will 
require a rigid supporting column placed directly 
under the pallet. Prior to application of pressure, 
a toggle jack raises the pallet a few thousandths of 
an inch off the rails to provide free support and 
avoid damage to the transfer machine. 

It is important to have a rigid, positive and accu- 
rate support for the work nest at each station. Pre- 
sumably, the work nest must be supported at both 
sides rather than overhung at one side—a condi- 
tion that leads to deflection when pressure is ap- 
plied. 

Some types of multiple-station transfer machines 
are affected by problems of size or length. Drives 
that move work nests or pallets by chain or belt are 
subject to stretch, which affects proper positioning 
at stations. Locational problems are avoided if the 
tooling attachments cause shot pins to engage bush- 
ings in the pallets or work nests. Pallets can then 
be allowed to float +1/32 in. and depend upon the 
shot pins for registry. 

The horizontal pallet or work nest lends itself to 
easy loading, and it can be arranged to ride on rails, 
suitably protected from dirt, chips and coolant. 
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position B. Cylinder 2 rotates transfer bars to engage and dis- 
engage drive pins, as at C. Cylinder 3 moves pallet across end 
of machine to fill empty corner. Here the pallets are shown in 
gibs. Another design incorporates a trough and removable pallets 


Further advantages of the horizontal placement are 
lower costs of associated tooling, the availability 
of a wide variation in supporting shapes for the 
work, and ability to perform operations from all 
positions—top, sides or underneath. In cases where 
much pressure is applied, a suitable clamp or chuck 
can be applied in the work nest or pallet. In other 
cases, rotating, turning or trunnion units can be 
built in. 


SPACE FOR TOOLING ATTACHMENTS 


Each tooling attachment reijuires ample space all 
around for free access. The work nest, or pallet, is 
usually located at one end of the attachment, the 
attachment controls at the opposite end. Feeding 
devices are sensitive to slight variations in dimen- 
sional and surface qualities of the parts being fed 
and to foreign matter. Easy access must also be pro- 
vided to the feeder control knob and the feeding 
compartment. There must be bench space for a box 
to receive parts from a feeder in case of a jamming, 
off-tolerance or dirt problem. Escapement and posi- 
tioner mechanisms at the work nest or pallet must 
also have clear working space to remove or correct 
for jamming conditions and for observation of op- 
erating performance. 

Room is also needed around machining attach- 
ments to change dull or broken tools or for tool ad- 
justments or attachment control. Delays from poor 
accessibility can enormously increase downtime. 

The type of machine affects the allowable space 
per tooling attachment. The dial-type machine has 
work nests at the rim of the turntable with the 
tooling attachments located radially outwardly from 
them. Proper space at the rim causes excessive space 
at the outer end of the tooling attachments. The dial 
type of machine is therefore limited in number of 
stations. 

The straight-line machine with work nests at the 
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Machine-Tool Type Construction .. . 


Welded base with accurate register surfaces and edges is 
used for both assembly and sequence-machining setups. The 


center and with the tooling attachments at the edges 
also poses problems of accessibility and spacing. 

The straight-line transfer machine, single or dou- 
ble sided, provides a practical solution when work 
nests or pallets move along the edge of the machine, 
and the tooling attachments are on a top deck inside 
the line of work nests or pallets. The spaces are all 
rectangular, not wedge shaped, and assure free ac- 
cess. Flat machined surfaces should be available all 
about the work nest or pallet for rigid mounting of 
all types of tooling attachments. 

What is the proper operating space per station for 
practical production service? In the United States, 
the dimension ranges from 30 to 36 in. Probably, 
time will show that practical accessibility for both 
operators and attachments can be assured with a 
spacing of 30 in. per station if hand operations are 
irvolved. Certain types of automatic tooling attach- 
ments for small products enable station spacing at 
24 in. and rarely at 18 in. Nothing is gained by 
crowding on multiple-station machines. Trend in 
design of tooling attachments in the next five years 
will unquestionably be toward trying to keep all 
mechanism for the attachment within an 18-in.-wide 
rectangle. 

The common requirements for tooling attachments 
will include built-in interlocks for feed back of sig- 


134 


SUPPORT FOR UNDERNEATH TOOLING! 










pallets ride on magnetized rails in this instance, and posi- 
tive precision-register clamps are used too when sequence 
machining. An air receiver runs length of machine 





nals (for failure to complete any function), and 
complete automatic cycle functions to carry out re- 
peating cycles as actuated by the master control. The 
attachments should be designed to mount on top 
deck, side locations or underneath locations on ma- 
chines. Important dimensions should be more or less 
standardized for given capacities. All attachments 
must be capable of making complete cycles within 
the operation time limit of the transfer machine. 
Finally, all attachments should be wired to actuate 
on split-second sequence timing control that has long 
operating life. 

Presently, designers are aiming at replacement of 
control components at 20,000,000 cycles. At 60 cy- 
cles per min, the transfer machine totals about 25,- 
000 cycles per shift or 6,000,000 cycles per yr, and 
on two shift-operation these numbers are doubled. 
Therefore, on two-shift operation it will be practical 
to replace control components once a year to avoid 
failures leading to down-time losses. 


PICK-OFF ATTACHMENTS 


Pick-off attachments can be applied to remove 
pallets to a conveyor “processing line” and to return 
the pallets to the machine after processing. The “off 
machine” operations might be curing, dipping, 
soldering, filling, soaking, etc, that take more time 
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than permitted by the cycle of the sequence-machin- 
ing unit. However, the machines must be built for 
heavy-duty service to withstand hammer blows on 
the one hand and yet retain accuracy for automatic 
measurement of features held to +0.0001 in. 


PICK-UP ATTACHMENTS 


Some jobs call for automatically picking the 
partial assembly from the pallet or work nest and 
placing it on a conveyor to an off-line operation. A 
parallel conveyor will bring the assembly back to 
the next station. 

Normally, two pick-up tooling attachments are 
used at adjacent stations to unload and load the 
machine to and from the conveyors. These attach- 
ments function at exactly the same rate as the as- 
sembly machine, so that its work nests or pallets 
remain full. Proper automatic controls and inter- 
locks tie the off-line process conveyor in with the 
transfer machine readily as for any other station 
tooling problem. 


TRANSFER FROM STATION TO STATION 


Transfer in the in-line type of machine requires 
sequential movement of the work nests or pallets 
from station to station in a closed path. 

Transfer must be fast, yet with smooth accelera- 
tion and deceleration, so that workpieces are not 
tipped over or knocked out of position. Longlife 
operation is essential because work nest or pallet 
travel may be 2 miles per shift at 60 transfers per 
min on a 6-in. transfer. 

If a vertical or side-mounted work nest or pallet 
is used, the overhung construction is supported on 
one side. This construction necessitates an additional 





Accurate Location .. . 

Tooling attachment is on vertical slide, and accurate location 
is attained by three means: (1) pallets move in gibs, (2) work 
is located in pallet nest by two pins, and (3) the milling-head 
travel is aligned by guide pins, as used in die-set construction. 
Slotting or end milling can be done in such a setup 


American Machinist * May 6, 1957 


support to prevent sag and deflection under working 
pressure. 


INDEX AND WORK CYCLES 


Time spent for indexing or transfer is non-pro- 
ductive. The best operating performance is realized 
from the machine that completes the index or trans- 
fer cycle in the least possible time. If we have a 
production rate of 60 pe per min it is necessary to 
index or transfer in % sec to have the remaining 
¥% sec for work. This is only 50% total productive 
time. Actually, a %-sec index has been achieved, 
attaining 75% productive time. 

What happens with a slower rate of production, 
say at 20 pe per min? Let the transfer time remain 
at % sec. The balance of the cycle is now 2% sec. 
We now have 11 units of work time for 1 unit of 
transfer time or 92% productive time. 

The index or transfer mechanism can be an in- 
dependent self-contained unit but suitable for in- 
corporation in modular construction of the machine. 
This self-contained transfer unit should be available 
in several types to meet preferences of customers: 
mechanical, pneumatic, electric, and hydraulic. 


MACHINE OPERATING CONTROLS 


Because the objective of in-line machines is to 
reduce labor they must be provided with controls 
so that one operator, and sometimes with one helper, 
can practically operate the machine through all 
phases of the daily production routine, including 
tooling changeovers, etc. 

Control over the rate of production of all tooling 
attachments should be subject to the master elec- 
trical control unit, which has timing control to keep 






Two Pallets at Once... 
A 2-station tapping head operates on workpieces in two ad- 
jacent pallets. Both pallets are free floating, but are centered 
under the taps by pilots. A common signal light and control 
governs the operation of the tooling attachment at these two 
stations. Tapping in this manner enables handling holes at 
close center distances 
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all circuits in exact timed sequence, regardless of 
the speed selected on the dial by the operator. 

The basic requirement in an operating cycle-is to 
get the fastest index or transfer time under all con- 
ditions, regardless of the work cycle time, which will 
vary with the job. 

The indexing function can and should be entirely 
separate from that of cycling the attachments. The 
master operating control should trigger the index 
mechanism which should then be on its own to com- 
plete its cycle and stop until triggered again for the 
next cycle. When this basic principle is observed it 
is possible to have variable-speed work cycle con- 
trols to suit operation time at the tooling stations. 

With this kind of setup, each basic function has 
the simplest control and each has full flexibility 
without any wiring changes on the machine. 


TOOLING-ATTACHMENT CONTROL 


Tooling attachments should eventually be avail- 
able in 200 to 250 types. They will be manufactured 
by many vendors throughout the world and have 
distinctive features to meet competition. They will 
vary in respect to wiring methods, when offered for 
use as portable machines or for building into in-line 
machines. The problem will be how best to build 
the attachments into a proposed transfer-machine 
design without rebuilding them. 

Each transfer machine should have a master con- 
trol to trigger the tooling attachments at each sta- 
tion plus proper interlocks to feed back “‘all clear” 
or “stop” signals before the next index cycle. One 
manufacturer has made available a conversion tool- 
ing-attachment panel box of universal application. 
The device, which incorporates 20 circuits, can be 
plugged into the transfer machine ready for pro- 
duction service. This solution copes with the prob- 
lem of using tooling attachments with different 
wiring arrangements. Thus, tooling attachments can 
be exchanged, regardless of type, without any wir- 
ing change on the transfer machine. 


Designed Attachment... 


Many tooling attachments for assembly 
or machining purposes are adaptations 
of existing devices. Here is a Kenhos 
automatic “Rollpin” inserter, which 


has been specially developed for the 
table spacing and controls required on 
high-production machines, Device may 
be typical of scores of other attach- 
ments, in time. Production rate, 1200 
to 1800 pe/hr 
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Dial and in-line transfer machines will have from 
300 to 500 electric circuits for the machine and all 
tooling attachments. Such a large number of cir- 
cuits can be almost fatal to efficiency unless basical- 
ly established on a practical system of controls and 
interlocks. 

Subway-train door interlocks offer an excellent 
model. The doors show red lights, the length of the 
train, when all doors are open, and any door that 
does not close still shows a red light. The train can- 
not start until all doors show green lights. One man- 
ufacturer uses this system as a positive and in- 
stantaneous method of locating trouble. Tooling 
attachments have a panel box at each station, and 
the lights are plainly visible to the operator at the 
control position. The machine and tooling are so 
wired that if any attachment does not signal “all 
clear” within its limited operating time the light 
shows red, and interlocks prevent the next index 
cycle from starting. The red light shows the operator 
instantly exactly where the trouble is located. This 








































Tooling 
by customer 


American Machinist + May 6, 1957 





















FAESTIOMID PIAGET UMM OC, IF OF 










system has been of enormous assistance in reducing 
downtime on 20- to 30-station machines. 


CLEANING AND CHIP REMOVAL 


The transfer machine for automatic sequence ma- 
chining requires many built-in functions not includ- 
ed or required for automatic assembly services. 
Chip-removal equipment and coolant recirculation 
and filtration systems are examples. But note: the 
many kinds of chips created in different machining 
operations on different metals create severe prob- 
lems. Special care must be applied to remove chips 
and coolant from the machines. 


SUPPORTING SERVICES 


Multiple-station machines produce such large 
quantities of assemblies and parts that careful plan- 
ning is essential to prevent excessive downtime, 
because of parts shortages. If 10 to 30 different parts 
are required for a production run of 20,000 to 100,000 
assemblies, careful time-scheduled handling is es- 
sential. Likewise, detailed scheduling is needed for 
removal of the assemblies from the machine, to the 
stock room or the shipping departments. 

Included in this planning should be assurance 
that all parts coming to the assembly machine have 
been passed by inspection for quality dimensional 
control. Otherwise, there will be trouble at the au- 
tomatic assembly machine. Experience has proved 
many times that 75 to 95% of downtime on assembly 
machines can be traced to off-tolerance parts. 

Also, provide ample work-in-process stocks to 
cover later operations, so that downtime of the 
round turntable or transfer machine will not stop 
subsequent operations. 
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Swing-Type 

Feeding Attachment. . . 
Fragile parts that must be picked out 
of pockets in trays or a pallet or work 
nest are handled one at a time. The 
device can have a pneumatic or mag- 
netic shoe 





RATE OF PRODUCTION AND BALANCING OPERATIONS 


When making an application-study for an in- 
line machine, establish the preferred sequence of 
operations in sufficient detail. Carefully balance time 
increments suitable for each station operation. It is 
desirable to work out a time chart for every opera- 
tion, including the index or transfer cycle and the 
production dwell cycle. Thus, the time for actuat- 
ing electrical relays and motions will be fully in- 
cluded. This chart will enable study of the compara- 
tive and relative elements of time for all necessary 
notions, clearances, delays and safety factors. 

If certain operations seem to take too long for a 
balanced series of operations, consider dividing the 
work over two or three stations. Examples: deep- 
hole drilling and placing several screws or rivets. 
Always avoid having “too much” taking place at 
any one station, because complication risks excessive 
downtime. 

Avoid tools that work on the opposite side of a 
part and travel clear across it to do the cutting job. 
Idle travel and return time can be greater than the 
allowed time per station. The solution is to change 
the sequence of operations to place this station with 
the work at the near side, not the far side, for short- 
er tool travel. 

This study must include time for actuation of 
feed escapements and positioning devices, and for 
retraction of tools to clear the pallets. Time values 
should be entered for pickup and turnover opera- 
tions and for those involving two motions per sta- 
tion, such as one motion to hold the work, while 
the other feeds and performs the operation, and both 
retract. 

Actual time studies should be performed before 
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decisions are reached about a time balance. Often 
hand operations should be placed in the line, as a 
practical solution when automatic tooling would be 
too complicated or costly. 

The practical rate of production will range be- 
tween 20 and 60 cycles per min. There is little to be 
gained by operating above 60 cycles per min, be- 
cause many factors become critical to affect down- 
time. 


AUTOMATIC OR HAND FEEDING 


Another problem in developing an operation se- 
quence for both automatic assembly or for automatic 
sequence machining is to determine whether initial 
loading and unloading, or other operations, should 
be done by automatic attachment or by hand. 

Where hand operations are involved, consider 
first the fatigue factor vs the practical rate of pro- 
duction. If parts are large or heavy, relative to ma- 
chine capacity, it may be best to feed by hand from 
tote boxes or bins. Again, parts may be of a shape 
such that it is next to impossible to feed them by 
known mechanical means, or they will not auto- 
matically orient themselves or track to the machine. 
A sub-assembly or complicated part will be most 
difficult to handle automatically at satisfactory cost. 
Actually, such parts are rarely bulk handled. Many 
times they are placed in individual pockets in trays 
for single handling. They can be only handled auto- 
matically in a practical manner by the relatively 
expensive pick-up attachments with x-y positioner 
tables to shove the tray of parts one pocket at a time. 

All parts that can be stacked in magazines, for top 
or bottom delivery, will handle automatically as will 
all parts that can be bulk fed, oriented and tracked 
in automatic control. Many types of feeders are com- 


Special Assembly and 

Staking Machine .. . 

This is the way equipment must be put 
together, today, for lack of standardized 
tooling attachments in broad variety. A 
plate with 4 countersunk screw holes on 
one side must be oriented, a threaded 
member inserted in a central hole, and per- 
fect flatness of the plate maintained de- 
spite staking 


mercially available. But note this: not even skilled 
feeder engineers can guess correctly every time as 
to how a given part will feed with continuous uni- 
formity. Test every part in a feeder for a particular 
part. This can be done quickly in sample test feeders. 


MULTIPLE UNITS 


There is a growing interest by manufacturers in 
full automatic assembly in regular assembly-de- 
partment production. These products consist of sev- 
eral mechanisms which are finally mounted together 
to make the complete product. Examples might be 
wattmeters, telephone receivers, pressure gages, 
thermostats, etc, that run to more than 200 parts. 

Such products require a machine for each mech- 
anism and one for final assembly. Often one or more 
semi-final assembly machines are needed too. When 
used with the proper work-in-process reservoirs, 
this system makes for practical assembly at lowest 
costs. 


WORK-IN-PROCESS RESERVOIRS 


For a multi-unit assembly department, flexibility 
is achieved by placing work-in-process reservoirs 
between machines. Thus, any downtime at one ma- 
chine will not shut down the others. Also, if the 
production speed of machines can be varied, the 
machine that has been down can be speeded up 
slightly, when restarted, until reservoir volume is 
again in balance. 

Work-in-process reservoirs may be of several 
types. Continuous storage-and-draw magazines are 
coming into use. Their capacity can be any amount 
desired. Other types fill magazines, which are man- 
ually or automatically removed to storage rooms. 
Overhead conveyor lines of any length are common. 
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Probe Unit... 

Parts must not progress through the machine with a broken 
drill or tap. Here the probe must go to the bottom of the hole 
or the machine will be stopped. In the case of an automatic as- 
sembly machine, the probe is used in the feeder track to de- 
tect pieces lacking in the required work nest 


For bulk handling, any of the automatic bins, hop- 
pers and feeders provide satisfactory flexibility. 


SPECIAL MULTIPLE-STATION COMBINATIONS 


There will always be jobs requiring 2 to 7 sta- 
tions—too few for a dial or in-line machine but 
suitable for small index tables and pusher lines. 
This class of application can most suitably use auto- 
matic tooling attachments with automatic electrical 
controls to actuate each station in the proper produc- 
tion sequence. Careful study should be given to 
these special applications to produce standardization 
of frame height, operating clearances, accessibility, 
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Underneath Tooling... 

If the machine has sturdy locating surfaces, underneath tooling 
avoids « second-operation setup. Here 4 holes are being cham- 
fered by an attachment under the pallets 


etc. Often this several-station table or frame will 
prove economical and efficient for sub-assembly op- 
erations along with the full automatic assembly ma- 
chine. 


LOW-COST APPLICATION 


Short-run items are the headache of every as- 
sembly department. The amounts that can be al- 
lowed for tooling are far too small to pay for auto- 
matic tooling attachments. The solution lies in the 
use of “group assembly machines.” This type of 
equipment is to all practical purposes “mechanized 
bench assembly,” but under new design and skilled 
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Stripped Down Assembly Machine . . . 


Endless chain drive carries pallets past tiltec tom parts bins 


and operators. Tooling attachments, shown essewhere, shouid 
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not be used, because chain stretch interferes with accurate 
registry, This is strictly a low-cost method for small volume 
where tooling cannot be supplied from the available budget 
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methods-time study techniques. The objectives are 
to time-balance each operation and restrict each 
operator to one operation that needs only hand and 
arm motion. The machine has a transfer or index to 
bring the work nests or pallets before each operator. 
The team, or group, of operators work together on 
this line with all parts placed before them, within 
14-in. of the edge of the pallet in tilted-bottom bins. 
Increased productivity is always realized over bench 
assembly of the same product, where the operator 
hand motion is limited to not over 3 in. 

This is also the most practical solution for highly 
complicated devices that are not suitable for auto- 
matic assembly. No tooling costs for tooling attach- 
ments are involved, except for a few parts bins, etc. 
Group assembly machines cost about one-sixth as 
much as full automatic machines. 


PRODUCT DESIGN FOR MACHINE ASSEMBLY 


There is an amazing lack of understanding of what 
is required in a product to make it suitable for low- 
cost manufacture and automatic assembly. This is 
the key: in childhood we had sets of telescoping 
blocks that would assemble one into another with a 
simple direct motion. Remember this: a simple, 
direct motion is the keystone to success in assembly 
operations. Almost all products can be designed with 
this principle in mind—without affecting their func- 
tioning in any way. 


TOOLING FOR SIMILAR PRODUCTS 


Duplication of tooling attachments can often be 
avoided by studying requirements for a series of 
similar products. The real difference may be in one 
or two parts. In such cases, the solution is to place 
the tooling attachments in proper sequence to feed 
and assemble specific parts to all sizes of the prod- 
uct. Where a different-sized part is used, another 
tooling attachment is mounted at the proper loca- 
tion, and operation is controlled by switching the 
attachmert on or off as required. By this method a 
whole series of sizes of a product can be assembled 


without downtime for changeover to clean out parts 
and fill tooling attachments with other parts. 


MACHINE DELIVERY TIME 


Frequently those of us in the business of engi- 
neering and manufacture of transfer machines and 
tooling attachments are asked what is the most dif- 
ficult problem encountered. Strange as it may seem, 
it is the lack of understanding by responsible of- 
ficials of the proper time required to carry out all 
of the requirements to produce a successful pro- 
duction machine and tooling. The problem cannot 
be broken up, and still maintain engineering balance. 

When all design layouts are complete, the cus- 
tomer’s engineers are brought into conference for 
approval and authorization to freeze designs and 
finish detail drawings. Up to this point between 
1,000 and 6,000 manhours of engineering work may 
have been involved. Manufacture, assembly, ad- 
justment (debugging), and trial testing remain. The 
final perfection and acceptance test date can never 
be predicted even by experts with a lifetime of ex- 
perience in this field. Automatic assembly machines 
can only be released for production use when they 
are pronounced ready by the builder and the op- 
erator and maintenance men sufficiently trained. 

Through severa! years of experience, the auto- 
matic assembly machine has been brought to a high 
state of development. It is possible in the next few 
years that this kind of equipment will become 
broadly used in many industries. When we asked 
“What’s Holding Back the Automatic Assembly Ma- 
chine?” it was with the idea of focusing attention on 
some of the matters that need standardization, and 
the manner in which controls should be developed. 
When these matters are satisfactorily resolved and 
adopted, the way will be open for many suppliers to 
offer tooling attachments that will fit standardized 
spaces and be readily coupled to the machine’s con- 
trols. When that day arrives, machine builders can 
concentrate on specialized engineering aspects and 
ship completed units more quickly than at present. 








AUTOMATIC ASSEMBLY 


as reported in American Machinist 
A bibliography of principal articles 


In-Line Assembly Machine Speeds Small Parts 
Manufacture at General Motors. Dec 7, °53, p 121 

Automatic Assembly of Complex Electronic Parts, 
Mar. 15, °54, p 186 

How Radio Builders Are Approaching Automatic 
Assembly, Sept 26, °55, p 132 

Automatic Assembly of Slider, July 4, °55, p 132 

Automatic Assembly, the Latest in Automation, 
Sept 10, °56, p 129 

Automatic Assembly of Valve Gages at AC Spark 
Plug, Oct 8, °56, p 121 

AC Spark Plug Machines Assemble Spark Plugs, 
Nov 5, °56, p 145 








REPRINTS ARE AVAILABLE 
of this and all other 


American Machinist 
special reports 


Send to Reader Service Dept, American Machinist, 
330 W 42nd St, New York 36, NY, for list of re- 
prints available and prices. Or enclose, with your 
request for a specific reprint, 35¢ if it is 16 pages, 
30¢ if 12 pages, 25¢ if 8 pages. Prices are reduced 
for quantities over 100 copies. 
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Fig. 1—Older Method. Manual indexing of a hand- 








Fig. 2—Newer Method. An automatic space checker 


operated space comparator is slow, but the method is versatile cannot distort very small increments in space variations, hence 
in that the indicator head can be adjusted to compare the base is more accurate and faster than the hand-operated checker. 
pitch of all gears and the normal pitch of helical gears as well Here the device is shown being used to check the tooth spacing 


of a gear-shaper cutter 


New Automatic Instrument to... 


Space-check your gears 


FRED BOHLE, manager, Machine & Gear Development Dept, ILLINOIS TOOL WORKS, 


Space checking of spur and helical 
gears is an indispensable part of 
process control in connection with: 

1. Indexing accuracy of primary 
generating equipment like hob- 
bers and shapers, to avoid in- 
volute variations 

2. Tool control for secondary 
generating processes like shaving, 
Gerac finishing, and generating- 
grinding 

3. Control of spacing errors of 
“form-cut” or partially generated 
gears, such as those that are 


milled or form-shaped, and those 
ground from index plates and 
master gears 
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Accuracy is a byword for all gears 
that must transmit power quietly 
and efficiently over a long period. 
Even if little power is transmitted, 
gears should preferably not be 
heard. At shaft speeds upwards of 
300 rpm, gear noises are much 
within audible range; even the in- 
put gear of an electric clock can 
make an annoying sound. 

Most parallel-axis gears are in- 
volute gears of either the spur or 
helical type. If high-performance 
requirements must be met, these 
gears must be checked for involute, 
lead and parallelism. They are also 
checked for size, runout and tooth- 
to-tooth errors on gear rolling fix- 
tures. But in practice, the spacing 
of gear teeth, which is of equal 
importance to involute, lead and 
parallelism, is often neglected. 
Space checking was once a sensi- 





CHICAGO 


tive, difficult and time-consuming 
operation. The check was a hand 
operation, in which it was neces- 
sary to index from tooth to tooth, 
read a dial indicator and jot down 
the readings. Readings were sensi- 
tive to the pressure by which the 
operator brought a gear tooth to 
rest against the fixed finger of the 
checking device, Fig. 1. Modern re- 
cording methods, however, have 
made possible automatic space 
checking of all teeth of tools or 
sample gears, in no more time than 
the involute or lead check of one 
tooth, Fig. 2. 

The result of the automatic space 
check is a space chart, Fig. 3. Un- 
like dial-indicator readings, the 
space chart gives a quick picture 
of the uniformity of the gear teeth 
as reflected in space variations at 
any diameter between the OD and 
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Space check your gears .. . 
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Fig. 3—Typical chart produced by 
the automatic tooth-space comparator with 
recording attachment. Large magnification 
permits readings to 0.0001 in. easily 


root. But many gear engineers do 
not know what to do with the 
space check after they have it. In 
generated gears, spacing is not a 
well-defined issue like involute 
and lead accuracy. 

About the only people who ap- 
preciate the importance of tooth 
spacing are those who produce 
splines or gear sets of high index- 
ing accuracy. They know about 
tooth-to-tooth spacing, accumu- 
lated or index errors, 180° varia- 
tions as a result of runout, and 
total index errors. People who pro- 
duce gears for transmitting power 


quietly, which includes most gear 
producers, are not concerned with 
indexing errors of, say 0.0005 in. 
in 60° of rotation, when they have 
involute errors of 0.0002 in. in 5° 
of rotation. 

Parallel-axis involute gears 
transmit motion along the line of 
action. The distance between suc- 
cessive involutes along the line of 
action is called the base pitch (See 
Fig. 4). Proper spacing is meant 
to be that distance along the pitch 
line which results in correct base 
pitch, so that teeth can go in and 
out of action without clashing. 
However, involute errors can sepa- 
rate gear teeth just as readily as 
space errors can. Involute errors, 
as well as space errors, cause sud- 
den accelerations, decelerations, 
clashing and noise. The difference 
between involute and space errors 
is merely one of frequency. Many 
more involute errors can occur per 
second than space errors. 

In gear production, about the 
only time that space variations can 
occur, distinctly apart from invo- 
lute errors, is when the gears are 
milled, form-shaped or ground 
from index plates or master gears. 
As a class, these are gears which 
are form-cut or only partially gen- 
erated. In these cases, which inci- 
dentally include all shaper cutters, 
it is absolutely correct to separate 
involute and spacing errors, and 
assign separate tolerances. All 
these gears or tools should be space 
checked as one measure of their 
quality. 

The situation is completely 
changed if the gear is fully gener- 
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Fig. 4—Correct tooth spacing is essential for teeth to F 


go into and out of mesh without clashing. 


dition the base pitch must be correct 
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ated by, say, a single-thread hob. 
A hob of correct lead and pressure 
angle, that is, of correct and con- 
stant base pitch, cannot make a 
base pitch error. (See Fig 5). 
Therefore, if the hobbing machine 
produces an incorrect indexing mo- 
tion, it must result in involute 
errors. The base pitch, as produced 
by the tool, is constant. The same 
applies to other gear-cutting proc- 
esses like shaping, shaving, Gerac 
finishing and Reishauer grinding. 
In fully generated gears, spacing 
and involutes are inextricably in- 
terwoven. However, although an 
involute check of all gear teeth 
might show a confusing variation, 
a space check, especially an ac- 
cumulated space check, might show 
the source of the errors. 

Illinois Tool Works has for years 
made a space checker which can 
be adjusted to compare base pitch. 
As previously mentioned, base 
pitch appears to be of major im- 
portance as gear teeth go in-and- 
out of action along the line of ac- 
tion. But because most gears are 
generated, that check merely 
served to check quality of the tools. 
Therefore, that feature never ac- 
quired any degree of popularity, 
and rightfully so, because the tools 
could have been checked separate- 
ly and not through gears they 
produced. 

The lead of hobs and the thread 
spacing of multiple-thread hobs is 
checked on the Illinois hob and 
worm lead checker. The results 
should be recorded to determine 
the effect of the tool on gear-tooth 
spacing. 
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ig. 5—Base pitch of a hob 
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Fig. 6—Tool-graph chart of a single-thread hob shows that variation in lead 


per revolution amounts to about 0.0002 in. 


Shaper cutters, Gerac cutters 
and shaving tools are checked on 
the Illinois automatic space check- 
er. The quality of gears is never 
better than that of the tools which 
produced them. (See Fig 2). 

Arriving at the index errors or 
the accumulated error, as it was 
once called, is a very easy matter 
from the space chart. All one has 
to do is to pick a reference line 
and add or subtract the distance 
or value of the individual tooth to 
or from the preceding value. (See 
Fig 7). After all teeth have been 
processed that way, the beginning 
of the charted line is connected to 
the end by a straight line. The in- 
dex errors are measured from that 
straight line. 

The Illinois recorder is equipped 
with a magnification of 800 times, 
so that the individual space varia- 
tions, though small by themselves, 
show up as appreciable distances. 
Thus 0.0001 in. becomes 0.080 in. 
on the space chart. 

It is by no means suggested that 
index-error checking be performed 
on every gear or as a part of 100% 
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inspection unless the gears are used 
as index gears. As a rule, this kind 
of work is done to check the basic 
accuracy of generating machines. 
People who have made a study of 
gear noise report that when the 
total sound is analyzed by its vari- 
ous frequencies, these frequencies 
are found to be multiples of the 
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Fig. 7—A space chart can be used to 
illustrate the indexing errors of a gear. The 
wavy line is obtained by adding or subtract- 
ing the deviation of an individual tooth from 
the reference line to the value for the pre- 
ceding tooth, and connecting the ends of 
the wavy line. Index errors are measured 
from the straight line 


number of teeth of the cutter, the 
index gears and all the change 
gears. 

Aside from distinct space errors 
or index error-induced involute 
variations, hobs and shaper cut- 
ters leave their own imprint upon 
the gears they produce. Hobs 
famously reproduce their own 
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Fig. 8—Variations in lead of a single-thread hob reproduce themselves as “weave” 


or variations in the involute profile 
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Space check your gears... 





involute, typical of hobbed gears 





Fig. 9—“Washboard” contact of spur-gear teeth oc- 
curs (shown exaggerated) as the result of variations from the 


SUCCESSIVE LINES OF CONTACT 
ON HELICAL GEARS 





CONTACT BETWEEN 
TWO SPUR GEARS 


helical gear 


Fig. 10—Contact conditions 


—® areas oF 


existing in a 








‘weave,’ that is, the lead errors 
which occur in every convolution 
of hob teeth. (See Fig 8). Shaper 
cutters reproduce their own spac- 
ing errors, particularly the ac- 
cumulated ones which appear at 
the place where the end of the fin- 
ishing cycle meets the beginning. 

The quest for greater gear accu- 
racy is never-ending. After all has 
been done to provide better ma- 
chines, tools and additional finish- 
ing processes, design can help by 
specifying helical gears rather than 
spur gears for greater quietness. 

Generating processes produce 
the tool-induced and index-in- 
duced involute errors in the trans- 
verse plane and they repeat them- 
selves throughout the width of the 
gear. On a magnified scale, the in- 
volute surface of both a spur and 
a helical gear may be compared 
to a washboard. Spur-gear teeth 
are like two washboards sliding 
over one another with the undu- 
lations parallel. (See Fig 9). By 
contrast, contact between two hel- 
ical gears is at an angle to the 
undulations. It is like twisting the 
two washboards and then sliding 
them across one another. Contact 
is at the high ridges only. (See 
Fig 10). Some of the surface errors 
have been bridged, resulting in 
greater quietness but also in what 
gear people refer to as ‘split bear- 
ing.’ After everything has been 
done to make the gears as accurate 
as possible, to object to “split bear- 
ing” is like “biting the hand that 
feeds.” 
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Generated gears, gears cut by 
the primary generating processes 
like hobbing and shaping, can, of 
course, have very distinct involute 
errors. But, if additional finishing 
processes are used—one of the sec- 
ondary generating processes like 
shaving, Gerac finishing, or gen- 
erating-grinding — the involutes 
are usually very good and uni- 
form. Because, in generated gears, 
good involutes cannot co-exist 
with bad spacing, it is universally 
found that such gears have excel- 
lent spacing. In such cases an in- 
volute and lead check carried out 
on one tooth, plus a space check, 
tells the complete quality story of 
the entire gear. 

Some gears, like aircraft gears, 
must be made to a high degree of 
accuracy. Many of these gears are 
ground today on generating-type 
grinders. The Ajircraft Gearing 
Committee of the AGMA has es- 
tablished a special set of tolerances 
for these gears. They have one 
tolerance specification called “Total 
Space Error,” which is the differ- 
ence between the longest and the 
shortest space as it appears on the 
space chart. Actually, the toler- 
ance, more than anything else, is 
an expression of gear tooth uni- 
formity as reflected in space vari- 
ations around the gear. (See Fig 
11). 

Such use of the space chart in 
final inspection is, of course, lim- 
ited to precision gears produced 
in relatively small quantities. For 
passing upon the quality of mass- 


produced gears, other methods are 
available. These methods do not 
give the same insight into the de- 
tailed characteristics of the gear 
as do the analytical methods, but 
they are reliable so far as the 
specific gear is concerned and are 
many times faster. By and large, 
space checking, like involute and 
lead checking, is used primarily in 
the day-to-day control of the man- 
ufacturing processes. 
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Fig. 11—Secondary generating 
processes tend to improve tooth spacing, 
particularly at the pitch diameter of the 
gear. These charts show the uniformity of 
spacing secured by shaving 
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“I’m going to recommend to Harrison that we 
hold back a week’s pay from the men, Al. May- 
be we can cut down on some of this quitting 
without notice.” 

“Why, that’s illegal, Ed. You can’t do it.” 

“No, it’s not, Al. As a matter of fact, it’s an 
old idea that a lot of companies have practiced 
—more in the old days than now. It’s a good 
way to make sure a new man doesn’t run off 
owing the company money for tools we’ve ad- 
vanced him.” 

“Tt doesn’t seem right to me, Ed. That means 
a man would have to work here at least two 
weeks before he got any paycheck .at all, and 
then it would only be for a week’s work.” 

“Right! Another good thing it does is give us 
time to check on his work, if he’s just been 
hired, to see if he can turn out satisfactory stuff 
before he can take off like a bird.” 

“Ed; it just seems like a crummy deal to me. 
I’ll admit it may help the company keep better 
control over employees; but it sounds like the 
dirtiest trick in the world.” 

“Listen, Al; even the government does it. 
Maybe you never heard of the idea, but it’s 
well established. Once the man’s settled down, 
he doesn’t have a thing to worry about. Be- 
sides, he gets his week’s pay when he leaves 
the company, so he’s really not out anything.” 

“Even so, I'll bet the men would strike if you 
tried it now. You can’t just take away a week’s 
pay, Ed. Most of the men couldn’t afford it.” 

“Well, maybe we can’t do it to the men who 
are already working here, but we can do it 
with new men.” 

“Then as soon as the old-timers hear about it, 
they’ll tip off the new boys, and you'll have 
trouble anyway.” 

“Maybe not, Al. It’s like forcing the men to 
bank a week’s pay; and it would be doing 
some of them a favor.” 

“Fat chance you’d have of convincing them. 
Savings accounts are fine, but you can’t force 
a man to save.” 

“Well, I’ll see what Harrison says. I think 
it’s a smart idea and worth a try.” 
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Hold Back 
the Pay 





SHOULD a company hold back the pay for 
one puy period to combat fly-by-night op- 
erators, or is Al right in thinking it’s a dirty 
trick? Your opinions may help others make 
decisions. Discussions of earlier topics start 
on page 220. 
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Two operators 

use simple setups for continuous girth welding 

with manual, semi-automatic Lincoln “squirt” welders 


The little “squirt” grows up 


You don’t have to buy special equipment for special welding jobs; 
you can use what you have, plus some ingenuity 


PAUL GALAMBOS 
welding engineer 

and 

FRED HERSEY 
project engineer 

O GS KELLEY CO, 
BOSTON, MASS 


; 


Preheat of heavy-wall 
stainless steel tank is per- 
formed with a 2-in. gas 
flame impinging on a stain- 


less baffle 
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Welding heavy-wall stainless steel pressure vessels 
for use in oil refining posed some interesting ‘prob- 
lems for the O G Kelley Co. The material was 
chrome-moly A-301, Grade B steel, and four ves- 
sels were to be made with an ID of 54 in., a wall 
thickness of 2% in., and lengths up to 13 ft 7 in. 
They were ASME 1952 code stamped, and welds 
were stress relieved and completely X-rayed. 

It was decided to do the job by automatic welding, 
and the most satisfactory method appeared to be 
to use a mild-steel electrode wire with an agglomer- 
ated alloy flux whereby the alloy is added to the 
weld through the flux, rather than through the wire. 
A sample lot was obtained from Lincoln Electric, 
and analysis of test welds showed that it gave a 
deposit equal to the parent metal. A standard L 60 
mild steel wire was used. 

We had in our plant two manual semi-automatic 
Lincoln “squirt” welders, and it was decided that 
these would have to be adapted to render them full- 
automatic. To make sure they would work we ran 
three plates about 3 ft long at 20 ipm with 500 to 
525 amp at 24 to 36 v. This showed we were on the 
right track, so we built temporary fixtures to mount 
the guns over the tank as it rotated on a power- 
driven positioner. 

The vessels were to be preheated, and welding 
could be done from the outside only, as it would be 
extremely difficult to weld inside at a preheat tem- 
perature of 400 to 450 F. This simplified preheating, 
which we carried out with a 2-in. gas flame thrown 
against a stainless baffle and dispersed. 

At this point we ran into an unexpected problem: 
‘how to obtain material for backup strips. To obtain 
these in Type 301 analysis would mean a consider- 
able delay, and we would have to purchase consider- 
ably more material than we needed. Again the 
“squirt” welder came to the rescue. With the full 
cooperation of the inspectors, we made our own 
backup strips out of mild steel by milling a slot in 
flat barstock and filling the groove with weld metal 
of 301 analysis. In this way, we obtained our 301 
backup strips without delay and at very low cost. 
They were, of course, removed after stress relieving. 
A single “V” butt joint with 20° included angle 
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Procedure guide for welding. Smaller multiple 
passes result in better low-temperature impact values 
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Yo alloy 





Power-operated positioner rotates tank as multi-pass 
welds are made with mild-steel wire and alloy flux 


and %-in. root opening was decided upon after 
consultation with the flux manufacturer. The latter 
gave us a procedure showing the exact control of 
analysis with changes in voltage and current, and 
the recommended current and voltage for the job. 
This procedure was followed closely, and drillings 
from the weld for analysis purposes showed the weld 
metal to be well within the range for 301 material. 

We decided to weld with a large number of passes, 
angling the heads from side to side of the “V” on 
alternate passes to avoid locking the flux in the joint. 
As a result, the flux falls off of its own accord and 
it is not necessary to stop at any time for flux clean- 
ing operations. Wher we started on the girth seams, 
the welding was done continuously, the only stops 
being for changing the 60-lb reels of wire. 

Two welders were operated simultaneously, and 
the work continued without stoppage, requiring, at 
times, three-shift operation. X-ray results were 
entirely satisfactory, and our home-made setup 
turned out a fine job of Lincolnwelding on a critical 
material. 









Approximate change 
in alloy content of weld 
deposit when arc current 
differs from that given in 
procedure guide 
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Approximate change 
in alloy content of weld 
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Automatic s:ze control... 

in honing cylinder-block bores simplifies selective fitting with 
pistons for optimum engine-performance characteristics. Bore 
dias are held within 0.0002-in. total tolerance, but sizes for dif- 
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MAX. PERMISSIBLE TAPER OF BORE 
0007 SMALL AT TOP, LARGE AT BOTTOM 
.0003 LARGE AT TOP, SMALL AT BOTTOM 
MAX. OUT OF ROUNDNESS OF BORE 00! 
MAX. LENGTH OF BELLMOUTH AT TOP 

END OF BORE .25 

BORES MUST BE FINISH HONED 

TO A 10-30 MICRO-INCH FINISH 





CROSSHATCH PATTERN TO BE GENERATED 
BY FINISH-HONE OPERATION 
CROSSHATCH PATTERN UNIFORM BOTH 
DIRECTIONS (CLEAN CUT NOT SHARP) 


BLOCK CYLINDER CROSS SECTIONS 


ferent blocks are spread over a range of 0.002 in. Hones can 
be set to produce blocks with bores at the high side, in the 
middle, or at the low side of this spread to suit needs dictated 
by piston production 


Automatic size control insures accuracy 


... in honing auto-engine cylinder bores. 
Not only can each bore in a cylinder 
block be honed to exact size, but indi- 
vidual bore sizes can be adjusted to meet 
any tolerance within a specific range to 
suit selective assembly with pistons 


Two cylinder-block lines are in operation at the 
plant of a leading automobile manufacturer, and a 
third is being installed to meet demands of increased 
engine production. One of the latest developments 
on the second line is a new finish-honing setup (see 
cover) where automatic “air sizing” controls the 
size of individual cylinder bores in engine blocks. 
Two blocks are handled at a time in this vertical 
“Hydrohoner,” an 8-spindle, in-line unit built by 
Micromatic Hone Corp. 

Before this finish-honing operation, cylinder bores 
are rough- and finish-bored and then rough-honed. 
Rough boring is handled by an automatic vertical 
Ingersoll machine, where the bore diameters are in- 
creased from 3.750 in. to 3.9425 in. Both Weddell 
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and Ingersoll cutters are used here with carbide in- 
serts. A second Ingersoll installation in the transfer 
line is employed for finish boring; here the cylinder 
bores are brought up to 3.9975 in. with Ingersoll 
“Cover-Lock” cutters containing 12 carbide inserts. 
Next step is rough-honing—in a Barnesdril machine 
that brings the bores within 0.0005 in. of minimum 
size—to leave as little as possible to clean up in 
finish honing. 

In general, the bores are machined to leave as 
little stock for honing as is consistent with good 
honing .practice. About 0.002 in. of stock is allowed 
cn a diameter for this purpose, and every effort is 
made to prevent exceeding this by more than 0.0015 
in. As a result, minimum and maximum amounts to 
remove by honing are 0.002 to 0.0035 in. on the di- 
ameter. 


AUTOMATIC HANDLING AND SIZE CONTROL 


Four cylinder blocks are in the finish-honing area 
at a time: one at the exit end for transfer to a ro- 
tary inspection table, one in each of two work sta- 
tions, and a fourth transferred from the Barnesdril 
machine to the entrance of the Hydrohoner. 

Two hydraulic tables are employed in this setup, 
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one under each set of four tools. At the first table, a 
block is tipped 45° from the pan-rail face to present 
a bank of four cylinders in alignment with the vert- 
ical hones. The table is locked in position until the 
bores are honed, then returns to receive a new 
block from the entrance while the honed block is 
indexed to the second station. Here the first block 
is tipped in the opposite direction for honing the 
other bank of bores. 

Next transfer is to the exit, where the finish- 
honed block is removed manually and positioned on 
the rotary table over a light. Here the bores are 
checked visually for cutter marks, scratches, and 
other defects. At the same time, Sheffield air gages 
inspect the bores for size, taper, and out-of-round 
conditions. 

Size control in finish honing is established by air 
gages that reciprocate with each tool. These gages 
are preset to a given size and cannot enter the bore 
until it is within 0.001 in. of desired size. When they 
enter the bore, they actuate a gaging circuit which 
includes a dial that indicates bore size throughout 
the remainder of the cycle. 

The operator can adjust the gages at any time 
without stopping the machine. When the bore reach- 
es finished size, the gages automatically start a se- 
quence of operations that includes collapsing the 
tools, withdrawing them from the block, indexing 
the next block into position, and starting the next 
cycle. With this system of “air sizing’ each tool can 
be controlled individually, by dials at a console, to 
produce any required size. 

Because bore sizes can be adjusted to any toler- 
ance within a given range (0.002 in.), bores can be 
made to suit selected pistons for particular engines. 
Thus it is possible to use all the pistons machined 
in regular production regardless of variations, and 
the problem of matching pistons with cylinders for 
optimum engine performance is simplified. 





American Machinist * May 6, 


ADJUSTING SHAFT 


DRIVER PINS 








_-DRIVE SHAFT NUT 


DRIVE SHAFT 


__--GONE ROD 














THREADED BUSHING 


EXPANDER PLATES 


“L- HONING MATERIAL 














Honing tools... 

are individually controlled by air gages to produce any size 
required. In addition, dc motors at each tool control expansion 
so that it is rapid during approach, after which “feed” rate 
automatically takes over on contact. When finished size is 
reached, tools collapse and withdraw 


Accuracy is consistent .. . 

with vertical honing tools, and more easily 
controlled. Action is straight up and 
down instead of on an angle, where the 
tools tend to deflect toward the lowest 
point. Cylinder blocks are tipped in op- 
posite directions for honing one bank of 
four bores at the first station and the op- 
posite bank at the second 
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Practical Ideas. 


Machine-Cleaning Kink 
A solution made by mixing house- 
O hold ammonia and turpentine in a 
1:1 ratio makes an excellent clean- 
ing agent for removing oil and 
grease stains from machines. This 
solution can be applied with soft 
cloth or cotton waste, and it works 
equally well on painted and ma- 
chined surfaces. I have found it 
effective for periodic cleaning as 
well as cleaning for repainting. 
James C Dodge, Fort Collins, 
Colorado 
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Idle Time Reduced With 
Top-Slide Die Assembly 


We turn out intricate high-pro- 
duction stampings almost entirely 
less than 0.060 in. thick. Instead of 
the usual practice of dowels and 
bolts holding the sections in place 
on the dies that produce them, we 
have devised a better method of 
assembly. This method is somewhat 
more expensive than normal con- 
struction, but the saving in idle 
time is considerable because the 
die set can be left on the press 
while repairs are done. 

When the die is designed, we se- 
lect those sections most likely to 
require attention and make them 
in duplicate, gang grinding them 
to assure uniformity. Each block is 
machined with a projecting step at 
the bottom, or a groove along the 
side, parallel to the bottom. 

Along each side of the die is a 
hardened steel bar, recessed into 
the die set and secured with cap- 


screws and dowels. Each of the die 
sections is ground to fit snugly be- 
tween these bars. At each end is a 
short bar to hold the sections to- 
gether. One of these end bars is a 
two part wedge device. See sec- 
tional view C-C. 

Two grooves are milled on the 
face of the die shoe, merging into 
an air inlet. These grooves are 
laid out so that they are completely 
covered when all sections are in 
place. The purpose of the air line 
is to help in disassembling the die. 

If during a run a section shows 
signs of wear, or otherwise needs 
repair, the clamps holding that sec- 
tion are removed. The wedge bar 
is loosened, the section is lifted out, 
and a new one is set in. Should the 
section be unwilling to come loose, 
a couple of shots of air injected into 
the inlet will usually lift it. 

Richard Minser, Cleveland, Ohio 


Workholder is Fast Loading 
To properly hold small parts for 
tapping in a tapping machine is 
difficult without the right fixtures. 
All fixtures add to the cost of the 
job, so naturally here’s where you 
cut corners. We think we did just 
that when we made the illustrated 
two-handed holder for round parts 
of various diameters, 

CRS bar stock was used in the 
construction of the holder. A hinge 


Tool Cuts a Better Center Hole 
We have seen the illustrated cut- 
ter do a better centering job than 
a conventional center drill in some 
instances. Even when the tailstock 
is somewhat out of line, this small 
tool acts as a boring tool and al- 
ways puts the hole in dead center. 
It won’t walk like a standard drill. 

The tool is easily made from a 
piece of drill rod or drill k‘ank 
about 3-in. long. The point is 
turned to an included angle of 60°, 
after which half of the point is 
ground or milled away as shown. 

Incidentally, this technique will 
make a dandy countersink that can 
be used at high speeds without 
chattering. 

Howard Levy, Brooklyn, N.Y. 





was machined to provide for fast 
loading and unloading. The extra 
hand grip extends from the hinge. 
After the hinge has been fitted 
with a pin and the sharp corners 
rounded off, the workholding holes 
are machined. This is done with a 
shim held between the clamping 
bars. We used only round holes 
corresponding to our part dia, but 
they can be made hexagonal, 
square, or any shape desired. 
Charles H Willey, Penacook, NH 
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Taper Gages Check Turbines Faster 


I have developed taper gages to 
take readings on wheel and dia- 
phram clearances on_ turbines. 
Former method involved the use of 
gage blocks, feeler gages, and mi- 
crometers. As there are a consid- 
erable number of clearances to be 
checked, this method was tedious 
and slow, resulting in many er- 
rors. 

These gages, though designed to 
suit our needs, are not limited to 
turbine work. They can be of great 
value to any similar type of oper- 
ation. Some of their more out- 
standing features are: They are in- 
expensive to make, easily and 
quickly read, and can be used in 
fairly inaccessible places. They 
can also be used in pairs to check 
the clearance on opposite sides at 
once, as show in the photo below. 

The bottom, or tapered, end does 
the actual gaging, while the upper 
end is provided with graduations, 
each representing 0.005 in. of 
space. This makes for easy check- 
ing in a comfortable position. 
Readings are taken without remov- 
ing the gage, permitting two gages 
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to be checked against each other 
simultaneously. Closer accuracy is 
thus assured, and the work time 
is cut to less than one third of the 
old method. No great skill is re- 
quired to take accurate readings, 
and no more micrometers are 
dropped into the open turbine. 

A typical gage is made of % in. 
square CRS 48 in. long, milled in 
the center to take a length of 3/16 
in. key stock. This general design 
can be used for a variety of jobs, 
each gage calibrated to suit the 
readings required. 

The tapered part of the gage is 
inserted between the wheel and 
the diaphragm until it stops. The 
3/16 in. bar is then slipped down 
to contact the diaphragm. The 
reading is taken from the calibra- 
tions on the upper end of the % 
in. bar, with a beveled end on the 
3/16 in. bar acting as pointer. 

A R Morrison, Southwestern 
Public Service Co, Amarillo, Texas 


V-Blocks Provide Emergency 
Grinding Setup 
We set out to grind the main jour- 
nals of a crankshaft which came 
from one of our engines. Custom- 
arily this would be done in the 
lathe even without a _ regular 
crankshaft grinder. This time we 
were stumped for a while because 
of the size of the shaft. It could not 
be swung in any of our lathes. 
Now here was a challenge. We 
met it by going to work making 
two matched V-blocks which 
would cradle the shaft in two un- 
worn sections. These blocks had to 


Practical Ideas 


be high enough to provide clear- 
ance between the crank webs and 
the machine table. A grinding quill 
was made and mounted on a high- 
speed milling head. The quill was 
necessary to reach the journals be- 
tween the webs. ; 

The V-blocks were mounted on 
a large milling-machine table in 
such a way as to prevent longi- 
tudinal motion of the shaft in the 
blocks. A cup wheel was mounted 
on the quill and we were all set to 
start grinding. 

The crankshaft was revolved by 
hand as the grinding wheel was 
fed to the work. Suitable power 
takeoff for revolving the shaft can 
be rigged from the milling-machine 
feeds if so desired. The table feed- 
screw provides the longitudinal 
feed necessary. 

M/Sgt. James R Wood, APO, NY 


Steel Balls Assist in 


Removing Jammed Key 

Every seasoned machinist has 
probably at one time or another 
had trouble in removing a jammed 
or sheared key. Whether the key 
is in a cutter, on an arbor, or on an 
ordinary shaft, it is usually neces- 
sary to force the key out from the 
inside end of the arbor. We use 
the illustrated method to remove 
such a key, and we like it so much 
that it has become standard pro- 
cedure. 

A few steel balls of a dia to fit 
loosely in the keyway are driven 
in one after the other by a punch 
and hammer. The balls will follow 
the key right on through the key- 
way as more balls are added and 
driven in. Once the key is out, it’s 
no problem to get the balls out. 
They can be pushed out with a 
wire or even be blown out. 

H J Gerber, Stillwater, Okla 
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The Use and Abuse Of Hand Grinders 


In many of ‘the places I have 
have worked, the hand grinder is 
a misused and abused tool. It is 
often looked upon as only a tool to 
knock off burrs or to grind off high 
spots on rough castings. Actually, 
with the many wheels, burrs, 
brushes, and attachments avail- 
able, it is really a precision tool, 
particularly to the instrument 
maker and the tool and die maker. 

Certain basic care and safety 
rules should be followed when us- 
ing a hand grinder. Here are some 
suggestions: 

e Always wear safety glasses or 
eye shields when using grinder. 

e Never use a larger wheel than 
recommended. 

e Never use a wheel or burr 
with a bent shank or bad runout. 
This is not only dangerous, but will 
also ruin the bearings. 

e Always use proper-size chuck 
wrenches. Wrong size wrenches or 


pliers will ruin the chuck sides. 
e Make sure there is enough of 
the shank held in the chuck. 
Stretching the shank by merely 
holding the tip of it is dangerous. 
Grinding wheels should be se- 
lected with the same care as any 
other grinder. Any old wheels in 
the box may not be the best for 
the job. Finishes and cuts can be 
varied greatly if a selection of grits 
and bonds is on hand, and if the 
recommendations of the wheel 
manufacturers are followed. 
When hand fitting punches and 
dies, high spots can easily and ac- 
curately be removed by the follow- 
ing method: After the proper 
wheel is selected it should be 
dressed to a slight barrel shape, 
taking care to keep the entire pe- 
riphery running true. Light diag- 
onal strokes are used, with the di- 
rection changed after each pass to 
crisscross the grinding pattern. 


The barrel shape of the wheel 
allows better control over stock re- 
moval. The crisscross pattern read- 
ily shows the area ground, which 
reduces the tendency to grind or 
dwell on one spot too long, as is 
the danger with back-and-forth 
longitudinal strokes. 

The grinder can successfully be 
used in a lathe with a simple at- 
tachment to hold it in the toolpost. 
Small internal holes can be ground 
with ease. Slots and odd shapes 
can be precision ground by rigging 
the hand grinder to a_ surface 
grinder, using the machine feeds 
to manipulate it. 

Clamping the grinder to a bench, 
or gripping it in a vise, makes it a 
high speed buffer and polisher for 
fine parts. Adapted to a drillpress, 
it becomes a high speed drill for 
small number-drills. With the 
many burrs available, work on 
plastics and die cavities is simpli- 
fied. 

H G Nicoll, Somerville, Mass 





For the best PRACTICAL IDEA IN THE FEB 25, 1957 ISSUE 


Winner No. 269 Received 


e H J Gerber, Stillwater, 


A SPECIAL ANNOUNCEMENT! 
Additional yearly prize of $100.00 


$25 IN ADDITION TO REGULAR PAYMENT 


Oklahoma ‘Oversize Holes With Standard Reamer’ 


for the best Practical Idea published between Production Planbook issues . . . 


Every contributor to Practical Ideas will now be eligible for two 
prizes; the regular $25.00 prize awarded for each issue, and. a 
second Grand Prize of $100.00 to be awarded to the author of the 
Practical Idea judged the best in each Production Planbook. 
Planbook Practical Ideas are reprints of all the $25.00 win- 
ners published through the year; thus the winner of the Grand 
Prize will be a winner of winners. Rules for the Grand Prize contest 
will be the same as for the contest in each issue, except that the 
ideas considered must qualify by winning the $25.00 prize in, the 
issues in which they originally appeared. Duplicate prizes will be 
awarded in case of a tie vote. Reader vote will be considered final. 


An extra payment of $25 is made for the best Practical Idea in 
each number of American Machinist. To avoid vias, the selection 
will be made by readers, a different group each time. 


PAYMENT — $25 in addition to regular rates for the item as pub- 
lished, to be paid as soon as reader votes are received — usually 
three to four weeks after the date of issue. The winner will also be 
announced in these pages as soon thereafter as practicable. 


JUDGES —A group of 200 American Machinist readers is asked 
to select preferred articles in each issue. The group is a true cross- 
section of all readers, and changes entirely each time. Their votes, in 
addition to guiding the editors, select the best Practical Idea. If at 
any time their votes result in a tie, $25 will be paid to every co-win- 
ner. Decision of the readers will be final in each case. 


REQUIREMENTS — Only items in the Practical Ideas pages are 
eligible, and they must be submitted directly by the originator. Do 
not worry about your shortcomings as a draftsman, photographer 
or author — every item will be edited in accordance with American 
Machinist standards and suitable illustrative or explanatory ma- 
terial added where needed. Readers will judge only the finished 
product —in terms of its usefulness to them. 


WHO MAY ENTER — Anyone may enter except employees of the 
McGraw-Hill Publishing Co, Inc, and those of advertising agencies 
or departments. Suggest to your employees that they submit ideas. 


HOW TO ENTER — Send your entry to “Practical Ideas Editor,” 
American Machinist, 330 West 42nd St, New York 36, N Y 
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FOOTBURT 
FOOTBURT 
FOOTBURT 


@ No. 2 Machine with Back Gear @ 12” Overhang e@ %” Drilling Capac- 
ity in Steel @ Optional Speed Ranges e@ 185 to 2300 RPM e 280 to 
3450 RPM e Vertical Motor Drive with Standard Single Speed Motor e 
os Power Feed Assembly e@ Tapping Attachment e Coolant Outfit. 
= 
IMDUWE dritting machines 


A FULL RANGE DRILLING MACHINE ENGINEERED FOR PRODUCTION 


@ Built carefully to provide the required accuracy for fine tool room 
work, Footburt Sensitives are designed with the weight and stability 
to maintain close tolerances on day after day production work. The 
correct speed for a wide range of drilling, reaming, and counter- 
boring operations is instantly available. Write for full information on 
this great line of Sensitive Drilling Machines. Built in 1, 2, 3, 4, 6 
Spindle Models. 


THE FOOTE-BURT COMPANY e Cleveland 8, Ohio 


Detroit Office: General Motors Building 
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FULLY 
AUTOMATED 
GEAR 
SHAVING 


CAN ALSO BE 


PERFECTLY 
FLEXIBLE 


This fully automated installation shaves the split 
long pinion used in automatic transmissions. 
This pinion consists of two gear sections each of 
which is individually crown shaved. Output at 
full efficiency is 400 pinions (800 gear sections 
per hour). 

The first pair of standard Red Ring Shaving 
machines processes one of the pinion sections. 
The second pair processes the other. 

Automatic sizing gages perform a 100% check 
and reject any out-of-tolerance units. 

Any individual shaving machine may be 
stopped at any time for cutter change or ad- 
justment without interferring with the operation 
of the rest of the system. This is provided for by 
automatic switching in the feeder lines. 

The flexibility of the supply and discharge 
lines greatly facilitate positioning the machines. 


a details. 


writes Fj unthor Se 


SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CoO. 


5600 ST. JEAN e DETROIT 13. MICHIGAN 


-WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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“Safe” Loads for Slings..1V 


Refer to previous installment (AM—April 22 ‘57 p 163) and to the 
article “Safe Loads for Crane Lifts” (AM—April 22 ‘57 p 129) 


ALLOY-STEEL CHAIN SLINGS 
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Practica 
Tooling 


TO GET GREATER TOOL BIT RIGIDITY replace the tool holder 
screw with a Vlier Swivel-PadgClamp. The large, flat pad 
face provides many times more clamping area. Bits can 
be held tighter, reducing chatter and vibration. Small, 
narrow cut-off blades, multipoint tools, even stub ends can 
be rigidly held. Unique ball joint construction gives smooth 
angle adjustment in all directions. 


SPRING PLUNGERS LET WRENCH DO MULTIPLE DUTY —The 
compression tool shown above is used to attach connectors 
to electrical wires. Formerly, each size wire connector 
required a different size tool. But now, through the use of 
Vlier Spring Plungers, one tool attaches all sizes of con- 
nectors—through the use of changeable jaws. The appro- 
priate jaw for any size connector is easily inserted, accu- 
rately positioned, and held in place with a Vlier Spring 
Plunger. 


New catalog now ready! 
Send for your copy today. 


eee ee eeeeeeeeeeeeeeeeeeeeeeeee 


Everyday more and more shops are using 
standard Vlier Tooling Accessories in place 
of custom-made devices for both tooling and 
original equipment applications. The preci- 
sion construction, product uniformity and 
quick availability of these simple time-savers 
have made them tool room favorites. Why 
don’t you start saving from their use? 


EASY WAY TO STOP MARRING surface of part held in 
fixture. The part on the left was securely held in the fixture 
with a Vlier Swivel-Padg Clamp. The scrapped part on 
the right was held with an ordinary set screw. With the 
Vlier Swivel-Padg Clamp the pad stops at first contact 
with the part; screw torque is absorbed by a ball, prevent- 
ing damage to the part. This exclusive ball joint construc- 
tion also provides adjustment to off-angle surfaces. 


THE RIGHT AMOUNT OF END PRESSURE AND NO MORE is 
what this spring plunger application calls for. More than 
150 Vlier Spring Plungers are used to hold a plastic sheet 
in position during the forming operation of a aii refrig- 
erator door liner. Spring Plungers provide just the right 
amount of pressure to produce a perfect liner. 


Insist on Vlier Tooling Specialties... 
there’s still no substitute for quality. 








ENGINEERIN. 


INCORPORATES 








8900 Santa Monica Blvd., Los Angeles 46, California 
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Dye Penetrant Inspection. . | 


WILLIAM D BRIGGS, manager, Techni 


The dye penetrant method is a 
precise process which, if properly 
used by trained technicians, can be 
a vital and beneficial tool in the fab- 
rication of metals. However, if used 
improperly, this same tool can be a 
hazard by failing to locate dangerous 
flaws, or by indicating flaws in parts 
that are actually sound. 

Accuracy of the penetrant-inspec- 
tion process is to a great extent de- 
pendent upon following a set of es- 
tablished and proved procedures. 

Briefly, the steps to be taken 
when performing a penetrant inspec- 
tion are: 

1. Clean the metal surface thor- 
oughly. 

2. Apply penetrant. 

3. Remove surface penetrant with 
remover-emulsifier. 

4. Dry the part. 

5. Apply developer by spray. 

6. Interpret results. 

Surface soil not only can cover 
or bridge a flaw, inhibiting entrance 
of the dye penetrant, but it can also 
absorb the penetrant and render a 
false indication. Types of surface 
soil which must be removed include 
oil, rust, paint, carbon, grease, oxide, 
oxide deposits, residues from previ- 
ous inspection methods, and any 
other foreign material. 

Normal shop soils of the oily type 
can be removed by one of four meth- 
ods: 

1. By vapor degreaser. 

2. By use of a solvent-type mate- 
rial which wili not leave a residue. 

3. By use of a free-rinsing alkaline 
hot-tank material. 

4. By use of a free-rinsing steam- 
cleaning material. 

Removal of rust and surface scale 
is accomplished by one of two meth- 
ods: 

1. By use of an akaline rust re- 
mover. 

2. By use of acid de-rusting mate- 
rials. 

Paint films can be removed by 
one of the following methods: 

1. By a bond-release paint strip- 
per, either of the brush-on type or 
of the tank type. 

2. By a dissolving-type hot-tank 
alkaline paint stripper. 

Bond-release strippers are recom- 
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mended for removing paint in most 
instances. A bond-release material 
destroys the substance which holds 
paint to metal. This action allows the 
paint film to be completely flushed 
from the surface of the metal with 
a pressure rinse. Bond-release strip- 
pers remove the paint film in large 
sheets, thus leaving the surface 
completely free from paint residues. 

A dissolving-type stripper, on the 
other hand, actually dissolves or 
softens the paint coating layer-by- 
layer from the outside down to the 
base metal. This action, of course, 
presents the possibility of the dis- 
solved paint filling defects. If it is 
necessary to use a dissolving-type 
stripper, thorough cleaning and rins- 
ing are essential following the strip- 
ping operation. 

Paint and’ carbon removal can 
also be accomplished by a two-layer 
solvent cold-tank material of the 
bond-release type. Materials of this 
type not only destroy the bond be- 
tween the underlying surface and 
the paint film, but also destroy the 
binding substance that holds carbon 
to the metal. 

Cleaning of jet engines prior to 
penetrant inspection has proved to 
be an unusually complex problem. 
During the operation of these high- 
speed engines, a tenacious oxide film 
is formed. Initial methods used in 
removing these deposits consisted of 
vapor blasting or liquid honing the 
part until all scale and oxide had 
been removed. These operations tend 
to fill very fine flaws with insoluble 
particles. Additionally, the abrasive 
particles can peen the metal surface 
to such an extent that some defects 
may be bridged and obscured. 

Chemical processing is an alterna- 
tive method for removing metallic 
oxides and heat-treat scale deposits. 
Use of strong acids is not recom- 
mended, because most acidic mate- 
rials tend to create hydrogen em- 
brittlement or affect the dimensional 
tolerances. The latest methods used 
in the removal of these tenacious ox- 
ides employ alkaline materials, 
which will remove the oxide film 
without danger to the underlying 
metal, and prepare the surface for 
penetrant inspection. 


LOS ANGELES, CALIF 


APPLYING PENETRANT 


Application of the dye .penetrant 
is the second step in the inspection 
process. 

The dye penetrant, usually red, 
covers the surface of the part but 
also completely fills all surface 
flaws, no matter how small. 

Evaluation of the size, shape, and 
number of specific articles to be in- 
spected will determine whether the 
spraying, brushing or dipping meth- 
od of penetrant application should be 
employed. If only certain critical 
areas are to be inspected, applica- 
tion by spray or brush will reduce 
consumption of penetrant and will 
also facilitate penetrant removal. 
However, if a great number of small 
parts are to be inspected simultane- 
ously, dip application will eliminate 
individual handling of parts. 

If perforations are suspected to ex- 
tend through the entire thickness of 
the part, the brush or spray method 
should be employed. In this applica- 
tion, the penetrant is applied to one 
surface of the part, and then the 
developer is applied to the opposite 
surface. Any flaws which extend 
completely through the article are 
shown immediately as red indica- 
tions on the white developer back- 
ground. 

Under normal conditions a dwell 
time of from 3 to 10 min. should be 
allowed. Normal conditions are de- 
fined as temperature of parts be- 
tween 70 and 120 F prior to pene- 
trant appication. The table indicates 
suggested dwell times for checking 
various types of suspected flaws. 


REMOVING EXCESS PENETRANT 


The excess surface penetrant must 
be completely removed from parts 
following the recommended pene- 
trant dwell time. While it is essential 
that all penetrant be removed from 
tne surface, care must be exercised 
to make certain that none of the 
penetrant is removed from the flaws 
themselves. Requirements are: 

1, A penetrant that is not water 
soluble. 

2. A remover-emulsifier which 
renders the penetrant water-remov- 
able. 

This combination yields a process 


157 





How to lower your production cost 


with the right Spindle for your job 


and the right Spindle Service 


POPE designs and builds precision anti-friction bearing spindles 
— belt driven, motorized or high frequency — for your standard 
or special machines for milling, boring, grinding, drilling, cutting 


and many other operations. More than 20,000 different Spindles 


to choose from. 


POPE builds spindles to your design. 


POPE builds special spindles for use in your own shop for grind- 


ers, boring machines, etc. 


POPE provides standard replacement spindles for your present 


shop equipment. 


POPE provides repair and rebuilding service for any make of 
spindle — belt driven, motorized or high cycle. 


POPE provides precision parts for your spindles, such as shafts, 


flingers, locknuts, sleeves, spacers, etc. 


POPE provides interchangeable extension arbors tor your inter- 
nal grinding spindles — whee! holders for any spindle — any size 


wheel. Just send us your specifications. 


Write for price and delivery 


gee 


x 
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POPE MACHINERY CORPORATION - 261 RIVER STREET - HAVERHIL 
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© Dye Penetrant Inspection . . I 


which allows the penetrant to be 
easily and completely removed from 
the surface of the part wherever the 
remover-emulsifier comes in contact 
with the surface penetrant. Because 
the remover-emulsifier does not 
come in contact with the penetrant 
in the flaws, water rinsing will not 
remove any penetrant from the 
flaws. The approved method for re- 
moving the excess penetrant is ac- 
complished in this manner: 

1. Apply remover-emulsifier over 
the area covered with dye penetrant 
(remover-emulsifier will emulsify 
surface penetrant). 

2. Using a heavy volume of water, 
flush remover-emulsifier and excess 
penetrant, which has become water- 
removable, from the surface of part. 

While the remover-emulsifier and 
water-rinse method of excess sur- 
face penetrant removal is normally 
employed, there is one other gener- 
ally accepted method. This consists 
of applying remover-emulsifier by 
brush or swab and then wiping the 
surface clean with a dry cloth. This 
method is only recommended on 
very small parts, or where a water 
rinse cannot be employed. 


SUGGESTED DWELL TIMES* 


APPLYING DEVELOPER 


The developer serves two purpos- 
es: 

1. Spray application of a fine film 
of developer on the part deposits a 
white coating which serves as a 
contrasting background for the red 
dye penetrant. 

2. The liquid vehicle in the devel- 
oper draws the penetrant from flaws 
to the surface of the developer film. 

After excess penetrant has been 
removed and parts have been thor- 
oughly dried, a thin, even coating of 
developer is sprayed onto the area 
being inspected. Spray application 
provides a thin, even coating, pre- 
cluding laps and runs and insuring 
clear-cut flaw indications. A paint 
spray gun with a vaporizing tip, 
operated with a minimum flow of 
developer urder 25 to 30 psi air pres- 
sure, should be used. Spraying pro- 
vides almost instantaneous flaw indi- 
cations as rapidly as parts can be 
handled. When spraying facilities us- 
ing compressed air are not available, 
a light, even coating of developer 
may be applied by means of devel- 
oper press-spray container. 

When applying developer at tem- 





MATERIAL & 
CONDITION 


TYPE OF 
DEFECT 





All Materials 
All Materials 
All Materials 
Plastics 


Heat-Treat 


Fatigue Cracks 
Cracks 

Cracks 

Porosity 


Ceramics 
Ceramics 


Cutting Tools: 


Carbide Tips 
Cutt’1g Tools 
Cutting Tools 

Perm. Mold Casting 
Die Casting 

Die Casting 
Forging 

Metal Rollings 
Aluminum Welds 
Steel Welds 


Poor Braze 
Crack in Tip 
Crack in Steel 


Cold Shuts 
Cracks & Laps 
Seam 

Cracks & Pores 
Cracks & Pores 


Shrinkage Porosity 
Surface Porosity 


Cracks 
Grinding Cracks 


10-15 
10-15 
10-15 
10-15 
10-15 
10-15 
15-20 
15-20 
10-15 
15-20 





*All dwell times in minutes unless othewise stated. 
Parte 


Colder—-Recommended temperature penetrating time can be 


increased. 


Parte Warmer—Recommended temperature penetrating time can be decreased. 
Note: When temperatures range from freezing and below, care should be taken to make certain 


that parte to be inspected are free from ice. 
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peratures below 60 F, refer to the 
penetration dwell-time table, allow- 
ing drying time equal to the pene- 
trant dwell time. 


INTERPRETING RESULTS 


As the developer dries to a smooth, 
even white coating, red indications 
will appear at the location of de- 
fects. If no red indications appear, 
there are no surface flaws present. 
Depth of defects will be indicated by 
richness of color and speed of bleed- 
out. Types of defects will be like 
those shown above. 

Red flaw indications will remain 
visible until wiped off manually. 
There is no need to re-work defec- 
tive parts immediately. 

While it is not necessary to re- 
move the white powder coating of 
developer in all cases, the developer 
film can easily be removed with wa- 
ter or with dry cloths as desired. 

If parts that have been inspected 
are to be stored, it is recommended 
that they be coated with a rust-pre- 
ventive oil. 

When dye-penetrant inspection 
processes were relatively new, the 
accuracy of these methods was ques- 
tioned. Several different inspections 
were often performed on the same 
part. If magnetic-particle inspection 
has been used prior to a penetrant 
inspection, the residual iron-oxide 
material may bridge a defect, mak- 
ing it impossible to locate the same 
defect with a subsequent dye pene- 
trant or fluorescent inspection. If 
fluorescent materials have been used 
to locate defects, complete removal 
of the fluorescent material is neces- 
sary prior to application of the dye- 
pentrant material. This can often be 
done by immersing the work in the 
liquid used in a trichlorethylene va- 
por degreaser. 

It is not normally feasible or de- 
sirable to subject the same flaw to 
various inspection processes as a 
means of testing the accuracy of the 
various methods. 
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For Accurate Gaging of 
Precision Pipe Threads— 


ANPT, NPTF and NGT 


THE 


PIPE MACHINERY COMPANY 
29100 Lakeland Bivd. « Wickliffe, Ohio 


Greater Cleveland, 


woe oe ee ee ai a ' 


1 PERG, 
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Advice by Mail 


CARBORUNDUM has taken a leaf from 
the succes of the newspaper col- 
umnists who offer advice to readers 
by mail. They have set up a depart- 
ment to provide abrasive engineer- 
ing service the same way. The serv- 
ice includes a prediction of savings 
over the old method that is claimed 
to have a batting average of 90% 
accuracy. 

Traditional method of in-plant 
studies has bogged down with the 
rapid expansion of abrasive - belt 
methods. So engineers took the thou- 
sands of case studies in Carborun- 
dum’s files and broke them down 
into classifications, isolated factors 
common to all of the classified types, 
isolated variables and resolved them 
into the least common denominator, 
and then reduced the data into form- 
ulas. 

They call the service, “Maximum 
Automation Potential’. Just write to 
MAP Dept, The Carborundum Co, 
Niagara Falls, NY, for a brochure 
that explains the service and pro- 
vides a form to detail the problem 
on which you want engineering 
recommendations. 


Government List 


INTERESTED in knowing what publica- 
tions the government issued in 1790? 
Well, how about 1892? The Super- 
intendent of Documents is now of- 
fering for sale a catalog listing 
selected publications of the Depart- 
ment of Commerce and its predeces- 
sor agencies from 1790 to 1955. There 
is no promise that the publications 
themselves are still available, but 
there is a list of libraries where 
copies can be found. The book is 
Catalog C 1.2: P 96 and the price 
is $2.75. This catalog covers the pe- 
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Talking Shop... 


riod to 1950 and there are four 
supplements ($1.75, 45c, 50c, 45c, re- 
spectively) to bring the list up to 
the end of 1955. 


Steel Extrusion 


THE PAPERWEIGHT in our _ in-box 
(often buried under the influx of 
your letters) is a section of an alu- 
minum extrusion that spells a famil- 
iar aluminum trade mark (Alcoa). 
It was made a decade or more ago 
to demonstrate the intricacy of ex- 
trusion possible with aluminum. 

Vivid evidence of the progress in 
extrusion since then comes with 
word that Allegheny Ludlum has 
just extruded their trade mark in 
type 410 stainless steel. The total 
distance around the outside of the 
extrusion is ten times the cross-sec- 
tional area. This 10 to 1 ratio is a 
measure of the load put on the die 
and represents a die complexity that 
would have been considered imprac- 
tical in steel extrusion until re- 
cently. The engineers at Allegheny 
Ludlum designed the die just to see 
if it could be done. The extrusions 
were then run in 12-foot lengths on 
production equipment at regular 
speeds and temperatures. 


Rare Metal Scrap 


IF YOUR PRODUCTION operations, in- 
clude working some of the more 
valuable metals, such as germanium, 
platinum, gold, or molybdenum, you 
may be eyeing the scrap with sad 
eyes. Castor Engineering Co., Car- 
negie, Penna, has set up a reclama- 
tion service to salvage these and 
other metals from processing scrap. 
Send them a 2-lb sample of the 
scrap for evaluation. This will de- 
termine whether the reclamation 
will save money over the conven- 
tional method of scrap sale. 


Gold Discarded 


THERE HAS BEEN a change in the pro- 
cedure for the finish on the earth 
satellites manufactured for Project 
Vanguard by Brooks & Perkins. In 
the article (AM—Jan 14 ’57, pl101) 
that broke into the public view the 
details of manufacture of these satel- 
lites, we said that the finished shell 
would be gold plated for visibility 
and ease of tracking. 

The gold plate has been discarded 


in favor of vaporized aluminum. The 
finished shell will be given a coating 
of clear silicon monoxide, then a 
microscopically thin coating of va- 
porized aluminum, and finally an- 
other coating of silicon monoxide. 
Main reason for the change from 
gold to aluminum is to increase heat 
reflectivity of the satellite. It is ex- 
pected to operate in temperatures 
ranging from—200 F to perhaps as 
much as 600 F as it makes its 90- 
minute trips around the earth. 

In drawing the magnesium shell, 
incidentally, Brooks & Perkins is lu- 
bricating the blanks with colloidal 
graphite in a naphtha suspension 
(‘dag’ 41). The same lubricant is 
also used both on the inside of the 
blank and on the spin block for the 
secondary spinning operation. We 
should have mentioned the form of 
lubricant when we described the 
process originally, but when it comes 
to hot drawing of magnesium, we 
have a tendency to take colloidal 
graphite for granted. 


Safe Machines 


A Bouquet to the safety designed 
into today’s machine tools and other 
industrial machinery was tossed re- 
cently by Fred W. Braun, vice presi- 
dent in charge of accident preven- 
tion for Employers Mutuals of 
Wausau, Wis. “Human failure” now 
accounts for 85% of all industrial 
accidents in the U. S., and unsafe 
machinery just 15% — though 35 
years ago the opposite was true. 
There were 95,000 persons killed ac- 
cidentally last year, but only 14,300 
of them died as a result of industrial 
accidents. The rest suffered mishaps 
in autos, homes, or elsewhere. But 
Braun cautioned, “Sad will be the 
day when management becomes sat- 
isfied with its safety record.” And 
we add, what are you doing to make 
your plant safer in 1957? 














Billions of dollars 


Metalworking Plans 


Huge 1957-1960 

















1960 
$6.3 billion 















1957 
$4.7 billion 






















1955 
$2.8 billion 


1956 
$3.7 billion 














1955 1956 


(actual) 


The metalworking industry will account for more than two-thirds 
of the $9.3 billion U S$ industry will spend annually on research 
and development by 1960. That figure is the total given by com- 
panies surveyed by McGraw-Hill. Actualiy, if the present rate of 
increase in research spending in Metalworking and in all industry 


Metalworking will do lion’s share of U S product research... 





1960 





1957 


(preliminary ) 





turing research and development outlay ($3.1 billion by 1960) will 
account for just about half of all metalworking expenditures, and 
for one-third of the all-industry total. Also high on the list of 
1960’s research and development spenders will be the machinery 
industry ($704 million), and the electrical equipment industry 










NEW YORK — Metalworking com- 
panies plan to spend more than $4.6 
billion this year for new plant and 
equipment. Their dollar outlay will 
be at or very close to the record- 
breaking pace of 1956. 

They also have preliminary plans 
for spending $11.4 billion in the 
three-year period 1958-1960. If ex- 
perience is any guide, the actual 
amount of money to be spent in that 
period will be considerably higher 
than that figure. As a spending peri- 
od draws near, projects shape up 
that sharply raise the total. 

The amount of money going into 
research and development in ~ the 
metalworking industries has risen 
from $2.8 billion in 1955 to $4.7 bil- 
lion in 1957. The upsurge of such 
spending promises to continue. Met- 
alworking companies plan to spend 
upward of $6 billion a year on re- 
search and development by 1960. 

New products will represent a 
substantial proportion of Metalwork- 
ing’s total sales by 1960, a logical 
outgrowth of major spending for 
research and development. Close to 
20% of 1960 sales in the machinery 


162 


continues, that total could well be much higher. Aircraft manufac- 


($1.6 billion) 





and electrical machinery industries 
will be in products not made in 
1956. In transportation equipment 
(aircraft, ships, railroad equipment) 
well over one-third of the sales in 
1960 will be of products not on the 
market during 1956. 


Survey Highlights 


These are the highlights for Met- 
alworking of the tenth annual sur- 
vey of business’ plans for new plant 
and equipment 1957-1960, conducted 
by the McGraw-Hill Department of 
Economics. Other findings are: 

e Transportation equipment, to 
which aircraft manufacture con- 
tributes strongly, will chalk up a 
gain of 56% in its capital spending 
this year compared with last. More- 
over, its spending in 1958 will be 
at about the same level in 1958 as in 
1957. 

e Electrical machinery industry will 
boost expenditures 18% in 1957, lev- 
el them out in 1958 and 1959, and 
then increase them again in 1960, 
thus providing one of the best ex- 
amples of long-range planning. 

e The machinery industry plans to 





continue outlays of almost $1 bil- 
lion a year right through 1960. This 
is about the same level as in 1956 and 
1957. 

e The automobile industry’s capital 
expenditures for 1957 show a sharp 
drop of 29% from 1956 levels, will 
drop again in 1958 to less than half 
the 1956 level. After that, the indus- 
try cannot say which way spending 
will go. 

Nevertheless, the automotive in- 
dustry is one of four which plans to 
spend more than $1 billion for new 
plant and equipment this year. The 
others: steel, machinery, and chem- 
icals. But only two of these plan to 
top $1 billion in 1958 and 1959—steel 
and chemicals. The latter industry 
expects to spend nearly $2 billion a 
year for four years in a row. 

e The steel and nonferrous metal- 
producing industries are continuing 
their strong expansion programs, 
will hit new highs this year (steel 
capital spending is up 42% this year, 
nonferrous metals 66%). But this 
will drop noticeably in 1958, as the 
projected expansion tapers. But both 
industries will maintain a high lev- 
(continued on page 164) 
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Capital Outlays 


. . . The spectacular increase in spending for 
research between 1955 and 1960, as shown 
on the opposite page, gives added meaning 
to the charts on this page. It means that the 
preliminary plants for 1958 to 1960, as re- 
vealed by the survey, are almost sure to be 
the bare minimum of outlay for new plant 
and equipment. Final spending will be a lot 
more as a result of the new facilities required 
to manufacture all the new products that met- 
alworking companies expect to put on the 
market up through 1960. With this factor in 
mind, dollar spending three years from now 
may well surpass that of 1957 in all the main 
segments of Metalworking. 


ELECTRICAL MACHINERY: 


Spending will go up 17% this year, level out in 


1958-59, then increase again in 1960 


_ NEWS zeporr 


Capital spending is increasing this year, will be 
steady at $1 billion in 1958-1960 






































1957 1959 


(planned) 


1956 


(actual) 


OTHER METALWORKING: 
Capital goods spending in this field will be higher 
in 1960 than in the next two years 


(preliminary ) 














1956 1958 
(actual) 


1957 


(planned) (preliminary ) 


AUTOS, TRUCKS AND PARTS: 


Spending will be down sharply this year and next. 


After that it’s anybody’s guess 


























1959 


(preliminary) 


1957 1958 
(planned) 


1956 


(actual) 


OTHER TRANSPORTATION: 
(includes planes but not autos) will jump 56% 
this year over 1956, stay at that level in ‘58 
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(planned) 


1956 1959 


(actual) (preliminary) 
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1953 


1954 


1955 


1956 


1957 


Metaiworking Is Expanding Faster Than Industry As a Whole 
(Index of industrial capacity (1950 — 100) 


1952 

ALL METALWORKING we 
Machinery 123 
Elec Machinery 123 
Autos 128 
Transportation equipment 147 
109 


114 


Other metalworking 
ALL MANUFACTURING 


1953 


Planned 


1954 1955 1956 1957 


Percent increase 
1960 55-56 56-57 57-60 





133 141 178 
178 
196 


170 


151 166 
130 137 147 165 
139 150 162 178 
132 140 151 165 
172 181 195 216 233 
116 122 131 138 146 


121 126 134 142 151 


210 10 18 
208 12 17 
247 10 26 
9 11 
266 1B 14 
5 20 


6 15 





el of spending by comparison with 
previous years. 

Among non-manufacturing indus- 
tries, crude oil exploration and pro- 
duction will rise steadily from 1957 
through 1960. Oil transportation 
will increase its capital spending 
this year as new oil tankers are de- 
livered. The same will hold true in 
1958 and 1959. In all, the oil indus- 
try will spend $6 billion a year for 
the next four years. 

Mining industries’ spending fluc- 
tuates widely in plans for this year 
and subsequent years, but does not 
figure importantly in non-manufac- 
turing industry totals. 

Railroads plan heavy capital 
spending this year, will taper off 
in the next three years, with spend- 
ing varying from $1.4 billion to $1.1 
per year in that period. 

In the “other transportation” cat- 
egory, major increases in delivery 
of merchant ships and jet airliners 
will boost capital spending this year 
and for the next several years. This 
will offset an expected decline in 
spending by the trucking industry. 

Electric and gas utilities spending 
is increasing some 22% this year 
over last, because of constantly in- 
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creasing power needs. Electric light 
and power companies expect to 
spend heavily over the next four 
years, but long-range plans of the 
gas utilities show a downtrend. 
However, it has been proved that 
these companies add to their pro- 
grams substantially as the predicted 
years draw closer. 

Commercial companies (mostly 
large chain stores, department stores, 
banks and insurance companies) ex- 
pect to spend just about the same 
amount this year as last, but then 
plans show a sharp drop. The latter 
apparently will result from difficulty 
in getting mortgage money for com- 
mercial construction. 

In essence: total capital spending 
of non-manufacturing industries will 
be as high in 1958 as in 1957—in spite 
of an anticipated drop in spending 
by commercial firms. 


New capacity 

The latest McGraw-Hill survey 
shows that U S manufacturing ca- 
pacity increased 42% from the end 
of 1950 to the end of 1956. The in- 
crease in 1956 alone was 6%, and 
manufacturing firms plan to raise 
capacity another 6% this year. 


But in the next three years those 
same companies will boost their ca- 
pacity only 15% in the entire period. 
Reason for this is that most manu- 
facturing companies today are oper- 
ating at or below their preferred 
rates of operation. At last year’s end, 
manufacturing as a whole was op- 
erating at 86% of capacity, compared 
to an average preferred rate of 90%. 
Only three industries—steel, non- 
ferrous metals; and stone, clay and 
glass were operating significantly 
above their preferred rates. 

Manufacturing companies expect 
to increase their sales 26% by 1960. 
Thus, with average operating rates 
4% below the desired level, a 22% 
increase in capacity should be just 
sufficient to meet 1960 needs. 

Out of all industry, sales expecta- 
tions are highest and planned cap- 
ital goods increases greatest in the 
capital goods industries—machinery, 
electrical machinery and transporta- 
tion equipment. Others who antici- 
pate growing sales and capacity are 
the chemical and paper industries: 
30% to 36% by 1960, campared with 
26% for manufacturing as a whole. 

As plans for new capacity taper 
off, modernization is getting more 
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and more attention from industry. 
This year, plans call for 52% of 
capital spending to be on expansion, 
48% on modernization. But in 1958- 
1960 plans, the percentages are al- 
most exactly reversed (moderniza- 
tion will take 53%). 

Biggest shifts toward moderniza- 
tion are evident in plans of the non- 
ferrous metals, machinery, food and 
textile industries for 1958-60. In 
some cases the shift has already 
started notably in food, textiles, 
automobiles, and petroleum refining 
—where 60% to 80% of all spending 
will go into modernization this year. 


Research and new products 


More facilities to make new prod- 
ucts are causing a step-up in in- 
dustry’s capital spending plans and 
its research efforts. More new prod- 
ucts will reach the market in 1957- 
1960 than in any four-year period 
in history. 

To achieve this end, research and 
development are being stepped up 
drastically. For instance, 1956 saw 
$6.1 billion spent by industry for 
this purpose—28% more than in 
1955. Plans for 1957 indicate a 20% 
increase over the 1956 figure—to 
$7.3 billion. Industry already has 
plans to spend $9.3 billion on re- 
search by 1960. And if the present 
rate of increase continues, the ac- 
tual amount will be far higher than 
is indicated in this preliminary es- 


CAPITAL SPENDING PLANS 1956-1960 


(millions of dollars) 
1956 
Actual 


Planned % change 


1957 1956-57 Preliminary 


1958 1959 





$ 4697 
1078 
603 
1689 


ALL METALWORKING 

Machinery 

Elec. Machinery 

Avtos, trucks, parts 

Transportation equipment 

(planes, ships, railroads, equip) 440 

Other metalworking 887 
1336 

601 
12,787 
5531 
1231 
4895 
8236 


Iron and steel 


Nonferrous metals 


ALL MANUFACTURING 
Petroleum industry 
Railroads 

Electric, gas utilities 
Commercial 
Communications, other 
4229 


36,641 


transportation 
ALL BUSINESS 


14,542 


3965 3704 
975 940 
705 712 
803 803 


— 1% 
+ 5 
+18 
~-29 


4658 
1133 

712 
1199 


415 
834 
1102 
353 
11,057 
6276 
1129 
5238 
7178 


638 
844 
1328 
609 
12,390 
6421 
1188 
5880 
8065 


686 
928 
1897 
998 


6166 
1366 
5991 
8401 


5060 
38,397 


5590 
35,911 


5950 
34,767 





opment spending this year, with the 
largest and most spectacular gains 
reported by aircraft manufacturing, 
machinery, electrical equipment, in- 
strument, and the oil and chemical 
industries. 

While the full results of this in- 
crease in R & D spending won’t show 
up for several years (it takes time 
to translate research into commercial 
products), many companies are al- 
ready increasing their caital ex- 
penditures to bring out new prod- 
ucts. In manufacturing as a whole, 


timate. 
Every reporting industry intends 
to increase its research and devel- 


32% of all companies expect to 
spend money for that purpose in 
1957, compared to 28% in 1956. 





WHERE THE CAPITAL SPENDING DOLLAR GOES 


Percent of Capital Spending Planned for: 


1957 1958-1960 
Replacement & Replacement & 
Expansion Modernization Expansion Modernization 
Iron & steel 60% 40% 53% 47% 
Nonferrous metals 90 10 72 28 
Machinery 52 48 36 64 
Electrical machinery 61 39 61 39 
Autos, trucks & parts 30 70 48 52 
Transportation equipment 
(aircraft, ships, R R equip.) 46 54 37 ; 63 
Other’ metalworking 40 60 48 : #8 
Chemicals 68 32 64 36 
Paper & pulp 53 47 54 46 
Rubber 45 55 5 55 
Stone, clay & glass 64 36 60 40 
Petroleum refining 20 80 22 78 
Food & beverages 40 60 29 71 
Textiles 26 74 13 87 
Miscellaneous manufacturing 50 50 43 57 


ALL MANUFACTURING 52 48 47 53 
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Some industries show much sharp- 
er gains in R & D spending, such as 
steel, wherein the number of firms 
planning capital spending to make 
new products rose from 6% in 1956 
to 21% in 1957. In nonferrous metals, 
the number of companies increased 
from 25% to 42% during that peri- 
od. The figures for electrical ma- 
chinery are from 44% in 1956 to 
65% in 1957, transpert equipment 
31% to 45%, and “other metalwork- 
ing” 23% to 42%. A good half of all 
chemical companies plan investment 
to bring out new products—so do 
nearly half of all automobile and 
parts producers. 

If capital expenditures to make 
new products follow the trend of re- 
search spending, it looks as if near- 
ly half of all manufacturing firms 
will be spending for this by 1960. 


10% New Products by 1960 


Manufacturers now expect about 
10% of 1960 sales volumes to be in 
new products. (By “new products” 
the survey means products “not 
made in 1956, or products sufficiently 
changed so as to be reasonably con- 
sidered new products”.) This figure 
for manufacturing as a whole is held 
down somewhat by the relatively 
low estimates for metals and other 
basic materials. Thus, a typical fig- 
ure for finished goods producers 
would be considerably higher. The 
chemical industry expects 16% of its 
1960 sales to be in new products. 
Other industries range up to the air- 
craft industry’s nearly-40% increase 
by 1960. 
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Bees 


First step in programming for numerical control] is to modify a conventional 
drawing into a “numerical drawing” (all dimensions perpendicular or parallel to 
a predetermined reference point). This handwritten process sheet is then made 


weer 

Next, a Flexowriter prepares a paper 
process tape, putting the blueprint 
data into code form. Simultaneously, 
a typewritten sheet is made with the 
same information to provide a record 
and a means of quick checking 


Milling Plane Parts with Tape 


DETROIT—Reduced tool costs and 
lead time, better finishes, less scrap, 
and higher part quality are among 
the many advantages expected from 
a numerically controlled milling ma- 
chine demonstrated here by The 
Martin Company and Bendix Avia- 
tion Corp. The machine is a 50-ton, 
three-axis miller built by Kearney 
and Trecker Corp especially for use 
with a continuous-path numerical 
control system developed by the 
Bendix Research Laboratories. 
Martin will use this automatic pro- 
duction machine at its Baltimore Di- 
vision to manufacture parts for the 
TM-61 Matador tactical missile and 
the P6M Seamaster four-jet-engine 
seaplane. G T Willey, vice president 
of manufacturing at Martin, said the 
new machine will eliminate weeks 
of tool setup and tool-changing time 
—“the most time-consuming opera- 
tions in airframe manufacture”—and 
wiii also eliminate fixtures, templets, 
and other tools previously an ex- 
pensive part of airframe production. 
Other expected gains include reduc- 
tion of scrap, minimum inspection 
time, and increased tool life. 
Dangers of operator error are 
avoided because the control is not 
affected by such variables as oper- 
ator fatigue, distraction, or inter- 
ruption. Because only a visual check 
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is required, after the first correct 
piece is made, inspection time is cut. 
With automatically controlled and 
constant feed rate, greater tool ef- 
ficiency is obtained. 


More machining coming 


Main reason for going to numer- 
ically controlled milling, according 
to Mr Willey, is the current trend 
toward greater use of machined 
forgings, castings, and extrusions in 
airframe manufacture—the empha- 
sis on finishing operations requiring 
contouring. Even at today’s peace- 
time production rate, Martin’s ma- 
chine shop is working at capacity. 
Machining operations on future air- 
frame designs are expected to in- 
crease considerably both from the 
standpoint of component complexity, 
including tighter tolerances, and be- 
cause of materials more difficult to 
work. 

Many months ago, in anticipation 
of the arrival of this machine, Mar- 
tin took steps to orient and train 
both design and manufacturing peo- 
ple to this new control concept. The 
changes to come with numerically 
controlled milling will begin on the 
designer’s desk. Certain design ele- 
ments will be standardized and cod- 
ed for storage in the memory unit of 
the system. After that, the machin- 


ing operation can proceed with only 
a call-out symbol or equation includ- 
éd in the numerical design of a part. 

Operation of the new system will 
be by a team consisting of a numer- 
ical processor, Flexowriter oper- 
ator, computer operator, and a ma- 
chine operator. This team, including 
the machine operator, can serve a 
number of machines. The operator, 
largely an observer, sets up the part 
for cutting, loads and unloads the 
tape, changes cutters, and makes the 
necessary adjustments. No manual 
control is needed. 

Information blocks on the tape, 
each of which is no more than 2.1 
inches long, numerically specify co- 
ordinate dimensions of a point along 
the cutter path, the feed rate be- 
tween consecutive points, and aux- 
iliary machine-control commands. 
Complete and continuous control in- 
formation for pocket milling or other 
operations is computed from a spec- 
ified profile and the desired cutter 
path. Because the taped information 
is complete in itself, no further com- 
putation is required at the machine. 

Tape-controlled machine tools have 
a broad potential in much of Met- 
alworking, according to Murray 
Kanes, head of the electro-mechan- 
ical department at Bendix Research 
Laboratories. “They could produce 
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Seen 

Computing equipment translates the 
paper process tape into commands, 
which are received in perforated form 
on plastic control tape by the machine. 
Here, operator uses master writer. 
Computer is in background. On desk 
at operator’s right is the control tape 
preparation unit 


Controls 


body dies,” he said, speaking of the 
automotive industry, “in about one- 
fourth of the time required under 
present methods.” This system is 
also an answer to the cost problems 
of small and medium-size businesses 
confronted with short-run job-lot 
manufacturing because it provides 
economical changeover and low tool- 
ing inventory and investment as 
well as considerable flexibility. Nu- 
merical control, by providing a siz- 
able extension of facilities, adds 
greatly to the potential of a shop’s 
ability to accept work. Also, it sim- 
plifies use of prototypes. 

Instead of intricate and expensive 
tooling, changeover from one job 
to another can be handled almost as 
simply as replacing one reel of tape 
with another, according to Mr Kanes. 
He also pointed out that training a 
process engineer to transcribe the 
necessary data from blueprint to NC 
program requires only a few days. 
Operation of the tape preparation 
equipment and the computer can 
also be learned in a short period. 

It is expected that computer serv- 
ice will be available at centrally 
placed organizations, especially to 
serve the smaller firms which do not 
have sufficient activity to warrant a 
computer on the premises. 

While numerical control is, at 


American Machinist * May 6, 1957 


4... 


NEWS gzporr 


The milling machine itself is a 3-axis horizontal bed-type Kearney & Trecker 
unit specially designed for this application. Considerably more rugged than is 
usual for machines of this size and type, this K & T miller has ball and roller 
bearings in lead screws, fast and accurate hydraulic servo drives, and ways that 
cut down on friction. Machine control unit, into which tape is loaded, is behind 
the operator. Plug-in electronic units have pull knobs. The 20-hp machine has 
16 spindle speeds in a range of 36 to 1800 rpm. Feeds for each axis are from 0 


to 50 ipm: rapid traverse is 120 ipm 


present, best applied to the short- 
run jobs which otherwise require 
extensive tooling and setup, the con- 
tinuous-path system built for Mar- 
tin is not the only type in use. Ac- 
tually, the control concept is divided 
into four phases of which continuous- 
path systems are the highest order. 
The simplest form is the Class I 
“tape templet” such as is used to 
direct an automatic riveter. Class II 
is a cycle programmer which pro- 
vides control for repetitive cycles as 
in a stretch press and Class III is a 
discrete positioner such as is used 
to operate positioning table for drill- 
presses, jig borers, and turret lathes. 

Continuous-path control systems 
are considered Class IV, the ulti- 
mate. They encompass the most com- 
plex control problems which, when 
resolved, will automatically resolve 
most of the problems of Classes I, 
II, and III. Thus, development em- 
phasis is on the Class IV systems— 


but many of the present most prac- 
tical applications are simple. 

“Numerical control” should be 
thought of as a basic process-control 
concept, as an advance over the use 
of cams, templets, and other measur- 
ing, sequencing and timing devices. 
It can be used in plating, welding, 
riveting, assembly, presswork, and 
many other non-machining opera- 
tions as well as in controlling any 
machine tool requiring repetitive op- 
erator skill, or complex tooling, as 
a factor in production. Whether or 
not it will suit your needs depends 
upon the break-even point. Compare 
your present cost of tooling, setup, 
labor, and scrap, as well as lead time 
and floor space against the cost of 
NC equipment, programming, and 
setup time. Which system provides 
the most profitable part cost? Even 
when production quantities warrant 
other methods, NC can lower tool- 
making costs. 
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..- No. 8 on Russia 


Mass-Producing Engineers for 


MOSCOW (Special to American Ma- 
chinist)—Soviet technical training 
has come in for much newspaper 
and magazine mention in recent 
months—ever since it was discov- 
ered that Russia has put such train- 
ing on a mass production basis in an 
effort to outstrip the West. 

Just what are the underlying mo- 
tives behind Russia’s drive to cre- 
ate armies of engineers and scien- 
tists? How is it being done? 

To answer these questions it is 
first necessary to realize that Rus- 
sia was underdeveloped industrially 
just three decades ago. 

Contrast that with the Russia of 
today: 6.5 million of its workers have 
received either advanced or spe- 
cialized education. In 1954, the latest 
year for which statistics are avail- 
able, some 1.7-million people be- 
tween the ages of 17 and 35 were 
enrolled in universities and full-time 
polytechnical institutes, or were tak- 
ing correspondence courses in spe- 
cialized subjects. And last year there 
were more than 1.6-million teachers 
on the faculties of Russian schools. 
This year there are even more! 

Two basic Russian attitudes have 
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made this possible. First, there is no 
more honored position in the Soviet 
Union than that of teacher. To the 
Russian it is inconceivable that 
teachers would be so poorly paid 
and occupy such a low position on 
the economic scale that they would 
be forced, with the exception of a 
dedicated few, to go into other oc- 
cupations. 

Second is the attitude of Russian 
youth toward higher education. As 
the head of one of Moscow’s leading 
technological institutes put it, “They 
would bring in a bed and sleep here, 
if it weren’t that their parents ex- 
pect them home. We are always full. 
The students come here because that 
is what they have made up their 
minds to do. It is a goal they have 
achieved.” 


Technology Starts Early 


Primary schooling is compulsory 
today in all of Russia, and in the in- 
dustrial areas both primary and sec- 
ondary schooling (ages 7 to 17) is 
compulsory. The secondary (high) 
schools today incorporate technolog- 
ical training. After completion of the 
10 years’ compulsory | education, 


these avenues are open to students: 
working toward a degree from one 
of Russia’s 33 universities, or toward 
a diploma from a technological col- 
lege, part-time or evening study at 
a technological college; or qualifica- 
tion by examination to take a cor- 
respondence course. 

Odessa, for example, a medium- 
sized city with a fair amount of in- 
dustry, has a 2000-student univer- 
sity, and 16 polytechnical institutes, 
each specializing in a different cur- 
riculum, ranging from pathology to 
refrigeration engineering. One such 
institute can take as many as 3000 
students. 

Industrial plants not only coop- 
erate fully with these schools, they 
also maintain their own trade 
schools. In one Odessa plant, the 
trade school has three grades, teach- 
ing all the crafts employed in the 
plant. A Moscow plant employing 
4000 has a complete four-year course 
in theoretical and practical training, 
plus evening courses. Some 300 stu- 
dents attend the latter, and 400 at- 
tend during the day as part-time stu- 
dents. The plant has a permanent 
faculty of 40. 
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Cutting tool research laboratory at “Stankin” institute . . . 
has dynamometers fitted to each machine tool to check cutting forces. This 
lab is available only to third-year-and-upward students 


Soviet Metalworking 


Another plant, employing 2500, has 
an apprentice school, evening class- 
es, and a technical school with a 442- 
year curriculum. It is common prac- 
tice for such in-plant schools to ac- 
cept students from “outside.” While 
this obviously provides the plant 
with a source of trained specialists, 
the outside student is under no ob- 
ligation te work there after he fin- 
ishes his courses. Generally, such 
courses are the equivalent of our 
apprentice training, but they teach 
theory as well as practice. 

As an example of what Soviet 
higher education is doing for metal- 
working, let’s look at Moscow’s 
Machine Tool Institute, which spe- 
cializes in training designers and 
technicians for the machine tool and 
small tool industries. According to 
its director, the “Stankin” (a nick- 
name derived from its initials) In- 
stitute is “the leading one of its kind, 
not only in the Soviet Union, but in 
the world.” 

He may well be right. Stankin has 
2000 students on full time and 1000 
more attending evening classes. The 
full-time course takes five years, the 
evening course six years. During 


American Machinist * May 6, 1957 


that time, the student devotes 4500 
hours to theory, the rest to practical 
work, plus plenty of homework. 
Even with its capacity for 3000 stu- 
dents, Stankin is no longer able to 
accommodate all who want to get in. 

What is the secret of Stankin’s suc- 
cess in so popularizing a specialized 
field of study that it turns students 
away from its doors? The director 
explains it this way: 
e A spirit of competition for entry 
—‘“only the best” secondary school 
graduates win out in open examina- 
tions. 
e The high caliber of students—each 
student is examined periodically and 
those who won’t make the grade are 
weeded out to make room for others. 
e Compulsory lecture attendance— 
by law all students are obliged to at- 
tend theory lectures unless they 
have a valid excuse for absence. 
e The right combination of theory 
and practice. 
e Pre-entry training—students who 
come to Stankin have had a broad 
basic education, and they have had 
a sense of the value of scholarship 
instilled in them. 

Stankin is controlled by the Min- 


istry of Higher Education, and is so 
conceived as to graduate its students 
with specialized knowledge in all the 
principal fields of metalworking: ma- 
chine tool design, production engi- 
neering, control operations, automa- 
tion and transfer mechanisms, 
presswork, chipless production, gag- 
ing and gaging techniques, and so on. 

While the student body is pre- 
dominantly male, some of the day 
courses, particularly the ones deal- 
ing with gaging, have 30% girl stu- 
dents. This percentage is also borne 
out in the plants themselves, where 
the precision inspection departments 
are largely staffed by women, but not 
necessarily with those who have a 
higher education. 


First 2/2 Years Non-Specialized 

Stankin is very much alive to the 
dangers of over-specialized educa- 
tion. Thus its curriculum has been 
designed to give all students as wide 
a general background as is possible. 
There is no specialization in the first 
2% years. All students are taught 
such general engineering subjects as 
mathematics, physics, chemistry, 
theoretical mechanics, strength of 
materials, metallurgy, machine the- 
ory, basic principles of machine tool 
design, hydraulics and others. 

Stankin has well-equipped work- 
shops for practical work during these 
years, with facilities provided for 
metal cutting, welding, casting, forg- 
ing and various other metalworking 
techniques. 

Specialization and outside experi- 
ence both begin with the third year, 
when each student is assigned to a 
plant for five weeks. Those taking 
machine tool classes generally work 
as machine operators, and are paid 
for the in-plant work they do. From 
here on out, the amount of outside 
work builds up, with many students 
working voluntarily in plants dur- 
ing the summer holiday. They re- 
place regular workers and are paid 
at the same rates. 

The special subjects a student can 
take from his third year on out al- 
low a wide latitude: theory of metal- 
cutting machinery, theory and prac- 
tice of cutting tools, industrial eco- 
nomics, planning of metalworking 
plants and organization, calculation 
and design for metalworking proc- 
esses, technology of machinery, 
buildings and machine foundations, 
and safety techniques, among others. 

In the fourth year, outside prac- 
tical experience increases to seven 
weeks, but takes a more advanced 
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MASS-PRODUCING ENGINEERS IN 


form—with accent on designing and 
production engineering. Students 
are taken into the design depart- 
ments of plants, where they are giv- 
en a job to carry out. According to 
a student’s specialty he may be asked 
to carry out a production planning 
or production engineering project, 
design cutting tools for a given job, 
or in the instrument field be set a 
task involving design, selection and 
use of measuring instruments. The 
results of such assignments are as- 
sessed independently by Stankin, 
and by the chief design engineer of 
the plant. 


Pre-Diploma Practice 


Practical training in the fifth and 
final year increases to nine weeks. 
This is known as pre-diploma prac- 
tice, and it must result in a work 
that is of practical use to the indus- 
try. Not only that, the student must 
if necessary defend it in his final 
examination. But by the time he 
reaches this stage he will already 
have carried out three similar 
projects during his five years’ study. 

Typical projects: designing ma- 
chine tool components, designing 
handling mechanisms, planning a 
technical process (if the student is 
sp2cializing in production engineer- 
ing), or planning a design project. 

One such project completed by a 
student was a design for a hydraulic 
copying lathe—complete with work- 
ing drawings of the hydraulic and 
electrical system, gearboxes, etc, to 
such a degree that the lathe could 
have been built without reference to 
any outside source. 

When ready to do his diploma 
project, the student is sent to a plant 
to do the job. This means he’s utterly 
on his own, can’t rely on help from 
fellow students, or play upon known 
teaching quirks of instructors. 

Projects similar to the design of 
the hydraulic lathe apply in other 
fields. If a student’s specialty is pro- 
duction planning, his diploma proj- 
ect might be the complete produc- 
tion planning for a new high-quality 
production shop. Or if he is study- 
ing machine design, his task might 
be to design a new machine tool, 
taking into account foreign develop- 
ments as well as Russian ones. 

What about shop practice at 
Stankin? By way of illustration let’s 
look at a typical student’s schedule 
in advanced cutting tool design. The 
shop itself has dynamometers fitted 
to all its machines to facilitate met- 
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RUSSIA (continued) 





al-cutting research. There are three 
lathes, milling machines, a surface 
grinder, and drilling machines, 
among others. 

This shop is used only by advanced 
students in cutting tool design and 
application. Each of these students 
has a special schedule drawn up for 
him, in which he is assigned eight 
workshop jobs that will put his 
theories into practice. The shop is 
also used for advanced research, 
which may or may not be in the cur- 
riculum. Third year students and 
upwards can use the shop for this 
purpose. 

As previously mentioned, each 
student is required to complete 
eight shop experiments before grad- 
uation. In the metal-cutting curric- 
ulum, experiments cover such fields 
as cutting tool geometry, metal de- 
formation during cutting, calibration 
of a lathe dynamometer and use of 
a dynamometer to measure cutting 
forces during milling, measurement 
of temperature during cutting, wear 
of cutting tools, influence of cutting 
techniques and the geometry of cut- 
ting tools on surface finish, geometry 
of drills, calibration of a dynamom- 
eter for a drilling machine, measure- 
ment of cutting forces in drilling 
and boring, and tool geometry for 
milling cutters, broaches and twist 
drills. 

Stankin Institute insists that “de- 
sign and technology should coop- 
erate”—that before a student gradu- 
ates into a state design bureau, he 
must have had plant experience as 
a machine operator, that he must by 
his own merit have achieved the 
grade of foreman and subsequently 
shop superintendent. 

Proof that close relationship be- 
tween school and industry practice 
pays off in Russia lies in the fact 
that as many as one-fifth of all 
diploma projects have actually been 
taken up by plants and put into pro- 
duction, or if a planning scheme is 
involved, put into actual operation 
in a plant. 


Exam to End All Exams 


The graduation examination is 
more than a test of technical abil- 
ity. It evaluates a student’s initiative, 
his ability to defend his own judg- 
ment without preparation, and his 
ability to deal with subjects “off the 
cuff.” All graduating students are 
heard by a state examination com- 
mission, which in the case of ma- 
chine tools is made up of three or 








four teachers or specialists, three or 
four plant men, a production engi- 
neer, a designer, and an industrial 
economist. The head of the examin- 
ing commission more often than not 
is from a rival school, which natur- 
ally makes it tougher on the student. 
The actual examination takes place 
this way: the student is called into 
a room before the commission and 
without any preliminary must justi- 
fy his diploma, and explain every- 
thing to do with it—all without 
leads or questions from the examin- 
ers. At the end of 30 minutes he 
must answer critical questions, not 
only from the board but from any 
member of the public who happens 
to wander in off the street. Thus, 
confronted by someone who knows 
absolutely nothing about the sub- 
ject, he has to clarify what he has 
said: 

If a design student has introduced 
something new in his diploma proj- 
ect, he isn’t asked how he solved an 
equation, or how he applied mathe- 
matics to its design. Rather, he is 
asked “Where did you get this from? 
Do you know another design like 
this? Why have you used this par- 
ticular design?” 


Criticizing the Critics 

After the questioning, the com- 
mission criticizes the student’s dip- 
loma project right in front of him. 
If he doesn’t agree with what is said, 
he can in turn criticize his critics 
and gets marks for it. 

In reaching final decision, the com- 
mittee takes into account another in- 
dependent judgment—that of the 
chief designer or department head 
of a plant where the student’s proj- 
ect has been sent for criticism. In 
the final grading, the commission 
alone can decide the student’s classi- 
fication, which can be one of five 
things: Grade One—“awful;” Grade 
Two—“unsatisfactory;” Grade Three 
—‘fair;” Grade Four—“good;” and 
Grade Five—“excellent.” 

The number of failures is negli- 
gible. Most students fall into the 
Grade Four (“good”) classification, 
and anywhere from 5 to 10% into 
the “excellent” category. If a stu- 
dent fails the final exam, the com- 
mission can place him in a different 
technological class, i.e., an engineer 
could be downgraded to technician. 
There are virtually no second chanc- 
es to go back and retake a course or 
part of a course. In Russia, if you 
flunk you’ve had it! 
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MACHINE TOOL CONTROL PROBLEM: 
How to Halt “Galloping Obsolescence’ 


BUFFALO—The US machine tool 
industry has reached a “new plateau” 
as a result of the unprecedented 
volume of business done last year. 
And this volume of business will 
probably continue as an expanding 
national economy requires the re- 
placement of more and more ob- 
solete machine tools, Ludlow King, 
executive vice president of the Na- 
tional Machine Tool Builders’ Asso- 
ciation, told some 500 engineers and 
executives representing 180 metal- 
working plants at the Westinghouse- 
sponsored 21st Machine Tool Electri- 
fication Forum here April 24-25. 

Research and development have 
assumed considerable importance in 
the machine tool industry, Mr King 
said, particularly in the light of cur- 
rent widespread interest in numer- 
ically controlled machines, recorded 
processing information, and other 
technical advances. 

Also citing the vital need for re- 
placement of what he called “gallop- 
ing obsolescence” in machine tools, 
Jerome A Raterman, president of 
the Monarch Machine Tool Co and 
president of NMTBA, said that while 
there may not be so many machine 
tools purchased for expansion, in- 
creased buying for replacement is 
vital: “The pace of research and de- 
velopment, the push for higher 
standards of living, and the need 
for increased productivity per man 
hour make this inevitable.” 

Mr Raterman also stressed the 
benefits of accelerated depreciation 
under the “sum-of-the-digits” op- 
tion in the Internal Revenue Act of 
1954, under which a purchaser can 
write off about three-fourths of the 
original cost of a machine within 
the first half of the allowed depre- 
ciation period. 

New machine tool developments, 
particularly in controls, have en- 
abled machine tool builders to pro- 
duce better machines today than 
ever before, Mr Raterman said. Con- 
sequently, older models are obso- 
lescing faster than ever before. 

Speaking, too, on the speedup in 
machine tool obsolescence, Ford 
Motor Co’s J F Randall said that 
this is especially true in the auto- 
motive industry, where annual prod- 
uct design changes amount to some 
$320 million. 
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“It is up to industrial manage- 
ment,” Mr Randall said, “to make 
the most efficient use of machine 
tools and to plan wisely. The high 
costs of obsolescence and downtime 
characteristic of modern high-pro- 
duction machine tools can be reduced 
with interchangeable machine com- 
ponents, unitized hydraulic and 
pneumatic systems, and _ unitized 
electrical plug-in controls.” 

New control developments cited: 
e An automatic cycling grinder em- 
ploys Cypak static controls for maxi- 
mum reliability. Described by R C 
Montanus of Springfield Machine 
Tool Co and E B Ankenman of West- 
inghouse, this 4-head machine can 
do the work of four separate ma- 
chines. Each head is capable of two 
grinding cycles, and anv combina- 
tion of heads can be used with eith- 
er of the head cycles. 

e A new tool for “debugging” mod- 
ern equipment and for maintaining 
it after it is once set up was de- 
scribed by Kirk E Birrell of Shef- 
field Corp’s Autometrology Division. 
This is the “MonitoRecord” se- 
quence-time recorder that accurately 
times and graphically records the 
many operational events that go 


into a repetitive machine cycle. 

e “Teleological control” (one that is 
directed toward a specific end-pur- 
pose) is a new concept in automatic 
controls. As described by Albert J 
Kerstukos of Westinghouse, a teleo- 
logical control experiments until it 
finds a goal determined by a set of 
built-in rules. Such controls can 
cope with the problems of environ- 
mental disturbances, and they can 
maximize or minimize output with- 
out knowledge of all the variables 
involved. As a result, production 
processes can be designed without 
consideration of conventional con- 
trol guidance. 


OBITUARY 


Wendell Whipp, chairman of the 
board, Monarch Machine Tool Co, 
Sidney, Ohio, died on April 27 when 
the boat in which he was fishing 
overturned on the lake adjoining the 
Monarch Rod and Gun Club near 
Sidney. Mr Whipp, who was 73 
years old, was president of Monarch 
from 1931 to 1947, when he became 
chairman. He also was president of 
the National Machine Tool Builders’ 
Assn 1938-1939. 


re . mapa # ae 
e J e 
Elephant Tools Help Build Automation Machines 
. at the newly opened $6 million plant of the Cross Co at Fraser, Mich, (AM 
Apr 22 ’57, p174)—-said to be the first all-new U S plant devoted to the production 
of automation machinery. The plant’s heavy, medium and light machining fa- 
cilities are housed in three 60 x 700 ft bays 
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New Shop Equipment 
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Barnesdril Machine Features Numerical Control 


Punched tapes control all functions 
of this numerically controlled, hori- 
zontal-spindle drilling, spotfacing, 
and chamfering machine. The ma- 
chine is designed to machine radial 
holes in cylindrical parts up to 36- 
in. OD and up to 30 in. long sup- 
ported vertically on an automatically 
indexed 40-in.-OD rotary table. A 
separate tape is used for each dif- 
ferent job. This particular machine 
has been tooled for performing 248 
drilling, spotfacing, and chamfering 
operations on aircraft gas turbine 
compressor housings, but is expected 
to find many other applications in 
the plant. 

Horizontal spindle, 3-in. OD, is 
bored to take No. 3 Morse taper 
vertical adjustable adapters which 
permit the use of preset tooling, and 
has capacity for drilling % to 1-in. 
holes in steel. It is driven through 
V-belts by a 4-speed, 2-hp constant 
horsepower motor, with speeds se- 
lected automatically by the punched 
tapes as programmed for the best 
machining practice. 
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The spindle is mounted in a ver- 
tically adjustable housing which, un- 
der the control of the punched tape, 
can be moved over a maximum dis- 
tance of 30 in. by a 1-hp motor and 
ball-bearing precision leadscrew. 
Maximum speed is 60 ipm. A selsyn 
motor indicates the desired position 
of the spindle and feeds this informa- 
tion back to the control system. The 
controls are said to be so accurate 
that position of the spindle can be 
repeated within 0.001 in. 

The rotary table is indexed by a 
1%-hp motor under punched tape 
control. A selsyn motor geared to 
the table feeds position information 
back to control panel allowing posi- 
tion to be repeated within 0.001 in. 
en a 40-in. OD. Table position is au- 
tomatically checked after the table 
is clamped. Once located, the table is 
hydraulically clamped to the flat sup- 
porting ways under the periphery of 
the table. Design of the table and 
machine base is such that it can 
hold more than 12,000-lb combined 
weight of workpiece and fixtures 


without distortion. This assures high 
locating accuracy for the lighter 
pieces for which the machine was 
designed. 

In-and-out movement of drill head 
and column is provided by hydraulic 
cylinder, and includes rapid ap- 
proach at 300 ipm and four feed 
rates each of which can be set be- 
tween 0.5 and 11 ipm. Both spindle 
and column feeds are selected as 
designated by the tape. Controls are 
arranged so two feed rates can be 
used in sequence during any drill- 
ing cycle if part design makes this 
desirable. Three sets of cam-actuated 
limit switches provide three depths 
of penetration and rapid return as 
selected by punched tape. Because 
feed usually is to a positive stop, 
with depth of cut controlled by pre- 
setting the tool in its holder, depth 
of cut taken by the machine can be 
held within 0.001 in. 

Control console houses all manual 
control elements and a tool control 
board. The tool control portion of 
the console has positions for holding 
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Materials and Parts... 





Each tool support bracket is spring loaded to 
open limit switch when tool assembly is re- 
moved. Machine will not operate unless cor- 
rect tool is selected 


up to 13 different tools, each preset 
in a holder. Any of the 13 positions 
can be locked out, according to job 
requirements. The machine will not 
function unless a tool is placed in 
each active position on top of the 
console, except for the tool desig- 
nated by the tape as the one which 
should be in use. 

The control tape can be punched 
to designate tools in any required 
sequence. This permits tools on the 
board to be used in any sequence 
no matter what their position may 
be on the console. Thus, the arrange- 
ment need not be changed when 
jobs requiring different combinations 
of these tools are interchanged on 
the worktable. 

Tool selection is pointed out by 
the tape. A signal light on the con- 
sole is activated by the tape to show 
the operator the next tool to use 
when a step in the machining cycle 
has been completed. Then the op- 
erator must remove the previously 
used tool from the spindle, replace 
it in its proper position on the con- 
sole, and take the indicated tool 
from its position before the machine 
can be restarted. As a safety fea- 
ture, the machine does not start au- 
tomatically after a tool change. 
Each new step in the cycle must be 
initiated by pressing a pushbutton 
on the console to insure that the op- 
erator has moved away from the 
spindle before it can be rotated. 

Control system is built around a 
numerical positioning control de- 


American Machinist + May 6, 1957 


veloped specially for this machine by 
General Electric Co. It uses punched 
tapes to introduce dimensional con- 
trol information to the machine 
through the Barnesdril console unit. 
Eight-hole, 1-in.-wide tapes (similar 
to those used in business machines) 
can be used in any lengths in this 
unit. Holes represent digital dimen- 
sions, each transverse row represent- 
ing one digit. This control system 
can be modified to use any standard 
business machine cards punched 
with dimensional information, using 
a similar code. 

All electrical and hydraulic sys- 
tems used in this machine conform 
to JIC standards where applicable, 
and the machine is designed for 
easy maintenance should adjust- 
ments become necessary. 

Barnes Drill Co, Rockford, Ill 


Adjustable Rake Angle Boosts 
Production on Hydraulic Shear 


By adjusting rake angle of this 
¥-in.-capacity shear to % in. per 
ft, shear will cut %-in. steel plate 
with the force normally required to 
cut %-in. plate. In cutting %-in. 
steel, the rake angle is reduced to 
3/32 in. per ft and the shear will 
cut strips 24 in. long at rates up to 
60 per min with less twist and bow 
than with conventional shears. 

For precision cutting, knife clear- 
ance can be rapidly adjusted to 
match plate thickness. Shear is said 
to cut quietly without shock, result- 
ing in 2 to 3 times longer knife life. 
Ram, controlled by foot pedal, can 
be stopped instantly at any point. 

Pacific Industrial Mfg Co, 848 49th 
Ave, Oakland 1, Calif 
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G & L Machine Bores, Drills, 
And Mills Large, Heavy Workpieces 


Giddings & Lewis Model 1210-FUAR 
floor-type horizontal boring, drilling, 
and milling machine, said to be 
world’s largest, was recently deliv- 
ered to an eastern steel company. 
Machine has 10-in.-dia spindle and 
an 18-in.-square underarm support. 
Available with either 10-, 12- or 14- 
in.-dia spindle and powered by a 100- 
or 150-hp main drive motor, machine 
can be furnished with vertical head- 
stock and horizontal column travel 
to any desired specification. 

Unit has over-all spindle speed 
range of 1.56 to 400 rpm through 
four back gears and a 4:1 adjustable- 
speed motor. Infinitely adjustable 
speed ranges of 0.002 to 0.5 ipm and 
0.5 to 120 ipm are provided for feed 
and traverse to spindle and under- 
arm. Milling feeds to column and 
headstock range from 0.5 to 120 ipm. 
Electro-hydraulic clamps assure posi- 
tive locking of headstock to column 
ways. 

Underarm makes possible the 
mounting of such accessories as a 
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2-ton 90° angular milling attachment 
and anti-friction spindle support. 
Underarm obtains its power from 
spindle speed mechanism. Lubrica- 
tion is automatic. Other features 
include non-metallic liners on head- 
stock and column base, telescopic 
sights for headstock, underarm, and 
column travel, independent control 
of headstock and column, hydraulic 
clamping, and a load meter mounted 
on the headstock. 

Giddings & Lewis Machine Tool Co, 
Fond du Lac, Wis 


General-purpose E-6013 electrode, 
Airco 90B, is a heavily coated elec- 
trode of moderate arc force designed 
to operate in all positions on ac or 
de. Said to be particularly useful 
for welding mild steel to medium 
carbon and low-alloy steels, elec- 
trode is recommended for general 
use. 

Air Reduction Sales Co, 150 E 42nd 
St, New York 17, NY 
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Woodlawn Indexing Head Weighs 
Only 6 Ib, Uses Standard Collets 


Woodlawn indexing head uses stand- 
ard 3C collets and can be supplied 
with a 48 or 40-hole index plate. 
Unit has a 2.500-in. center distance 
and is mounted on a 2 x 4-in. base. 
Rotary action can be locked in any 
position; scale is graduated in de- 
grees (8° each side of index point). 

Complete package, consisting of in- 
dex head, mahogany case, and set 
of seven collets (% through % in.), 
costs $110. Price of index head alone 
is $69.50. 

Woodlawn Engineering Co, Inc, 2200 
N Mannheim Rd, Melrose Park, Ill 


Ultrasonic Impact Grinder 
Drills, Slices, Trepans 


Lowcost unit uses ultrasonic en- 
ergy to drill, slice, trepan, engrave 
and shape hard and brittle materials 
with tolerances to +0.0007 in. and 
finish to 8 mu-in. Machinable areas 
cover a range from 0.002 to 1-in. 
dia. Tool will handle hard and soft 
steels, titanium carbide, tungsten 
carbide, ceramics and glass. 

Construction features include har- 
dened and ground steel ways, steel- 
encased driver cabinet. Power source 
is 115 v ac. Bench mounted, pedes- 
tal and driver unit is 23 x 16 x 15 
and the driver 19 x 16 x 13. Weight 
is under 200 lb. 

Commercial Equipment Div, Ray- 
theon Mfg Co, 100 River St, Waltham 
54, Mass 
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Dual Shield Welding Process 
Uses CO2 and Flux-Cored Electrode 


National: Cylinder Gas Co’s new 
Dual Shield welding process com- 
bines a flux-cored electrode and 
shielding gas to achieve low-cost 
welding of mild steel at a high rate 
of deposition and travel speed with 
high penetration. The flux additive, 
contained in granulated form in the 
core of the wire, includes an ionizer 
to stabilize the electric arc, de- 
oxidizer to permit welding mill-run 
steel without removal of scale and 
other foreign matter, and a slag 
forming agent. 

Combination of flux-core electrode 
and CO, shielding gas reportedly 
produces a stable arc resulting in 
well-shaped weld beads with deep 
penetration and practically no spat- 
ter. Dual Shield process arc is a 


b 
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minimum of 1000 F hotter than the 
average 9000 F welding arc and is 
said to produce a weld of 40% deep- 
er penetration than manual proc- 
esses; it welds the full thickness of 
a -in.-thick solid steel plate in a 
single pass. Gun weighs only 1% Ib. 
There is no flux hopper to be re- 
filled. 

Equipment includes flux-core elec- 
trode in sizes from 1/16 to 3/16 in. 
in dia, type SA welding control and 
wire drive unit, and a type SA weld- 
ing gun. Operator makes prelimi- 
nary adjustments for wire feed rate, 
CO, flow, and voltage output, and 
inches about % in. of wire from gun 
nozzle. Then, with electrode near, 
but not touching the work the op- 
erator pulls trigger on gun and 
touches electrode to workpiece. Arc 
strikes and wire feed starts auto- 
matically. 

Single pass welds exhibit tensile 
strengths of 174,000 psi, yield 
strengths of 61,000 psi, an elongation 
(2 in.) of 26.5%, and a 59% reduc- 
tion in area. Using a 3/32-in. 
electrode and semi-automatic equip- 
ment an operator can deposit 14% 
lb of weld metal per hr. 

Sealy, oily, or rusty steel is 
cleaned as it is welded and the slag 
shield peels off as it cools. The de- 
posited weld is said to be low in 
hydrogen. 

National Cylinder Gas Co, 
Michigan Ave, Chicago 11, Ill 
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NUMERICALLY CONTROLLED PROFILE MILLER can be used for milling high 
tensile steel as well as aluminum. Feed rates are from 0.020 to 100 ipm; spindle 
is powered by 20-hp motor and has a range of 36 to 1800 rpm. Machine op- 
erates from digital information punched on plastic tape; motion control unit 
was developed and built by Bendix Aviation Corp. Machine is first of 22 of 
this type being produced under Air Force tool modernization program—Kearney 
& Trecker Corp, 6784 W National Ave, Milwaukee, Wis (details on p166) 


American Machinist * May 6, 1957 


ALS 


Mill Head Features Infinitely 
Adjustable Speed and Feed 


Rusnok 120 mill head, designed for 
milling, drilling, and boring opera 
tions at any angle, offers infinitely 
adjustable spindle speed of 100 to 
3600 rpm in two ranges, 100 to 600 
and 600 to 3600 rpm with only one 
belt change. Power feed is infinitely 
adjustable from 0 to 0.012 ipr both 
up and down. 

Feed rate can be selected with 
machine running or standing still, 
and can be disengaged automatical- 
ly or by hand. Micrometer nut is 
power feed kickoff; on reverse feed, 
safety kicks off at end of stroke. 
Unit has quill travel of 5 in. 

Rusnok Tool Works, 4840 W North 
Ave, Chicago 39, Ill 


Electric Clutch Synchronizes 
Any Number of Presses 


Originally designed for flying cut- 
off operations, Benchmaster’s fully 
electric clutch permits any number 
of presses to be tripped to synchro- 
nize in any desired pattern, although 
operating completely independent of 
one another. No mechanical connec- 
tion exists between presses. Individ- 
ual timing impulses to each press 
can be supplied by cam, tape, elec- 
tronically or by other means. 

Time lag between tripping and 
start of stroke is said to be elimi- 
nated, and flywheel can be engaged 
anywhere in its 360° rotation. Clutch 
disengages instantly at any desired 
position of stroke or cycle. If pow- 
er fails, clutch is automatically dis- 
engaged. A variety of controls are 
available allowing a choice of single- 
stroke operation, continuous oper- 
ation, or automatic cycling. 

Benchmaster Mfg Co, 1885 W Rose- 
crans Ave, Gardena, Calif 
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Thriftmaster Unit Has Individual 
Leadscrew Tapping Spindles 


Multiple leadscrew tapping of sev- 
eral parts with similar but varied 
hole patterns can be done with new 
adjustable multiple-spindle head. 
Company’s double-eccentric adjust- 
able drillheads are fitted with lead- 
screw spindles to make up this head. 
Bronze leadscrew nuts built into the 
spindle brackets permit use of ordi- 
nary templets to provide a quick 
means of accurately locating and 
locking spindles in position. Bronzed 
bushed lugs register with guide rods 
in fixture. 

Normal spindle travel of 1% in. is 
controlled by rotary limit switch 
operated through special shaft in 
head. 

Thriftmaster 
N Plum St, 


Products Corp, 1016A 


Lancaster, Penna 


Circular Cutoff Saw Cuts 
Non-Ferrous Tubes and Rods 


Loma circular cutoff saw cuts to 
length non-ferrous tubes and rods 
from % to 4 in. in dia. Outstanding 
feature of unit is its swinging-arm 
design that causes an oscillating 
movement of the sawblade. This ac- 
tion greatly facilitates multiple 
strand sawing, and as many as ten 
tubes or rods can be cut simultane- 
ously on the machine. 
Up-and-down movement of the 
saw arm is effected by a combina- 
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tion oil-air system of cylinders. Dur- 
ing feed stroke, oil is forced out of 
hydraulic cylinder, at rate controlled 
by adjustable flow valve. Thus, feed 
rate can be selected to obtain op- 
timum cutting conditions. 

As soon as stock has been ad- 
vanced to cutting position, air-oper- 
ated clamping mechanism moves 
vertically downwards, holding ma- 
terial on either side of blade. This 
double stock clamp is said to enable 
saw to produce cuts practically free 
of burrs. Entire sawing cycle—stock 
advance, clamping, saw feed, saw re- 
turn, clamp release, and stock dis- 
charge—is automatically controlled 
and interlocked. Unit will handle 
cutoff lengths up to 12 in.; sawblade 
has peripheral speed of about 10,000 
fpm. 

Loma Machine Mfg Co, Inc, 114 EZ 
S2nd St, New York 16, NY 


Parts Positioner Operates at 
Rates up to 7200 Pieces per Hr 


Dixon standardized parts positioner, 
Model PR-3, capable of accurately 
guiding a wide variety of piece parts 
automatically from feeder track to 
fixture, is a self-contained unit which 
handles parts ranging from 1/16 to 
3-in. OD at rates up to 7200 per hr. 
Outside dimensions are 21 in. high 
x 3 in. wide x 5 in. deep. 

Positioners are available with 
strokes of 1, 2, 3, or 4 in. with vari- 
able speeds up to % sec per cycle. 
Normal air operating pressure is 80 
psi. Unit may be nested on 3-in.-min 
centers along an in-line transfer ta- 
ble or may be located at adjacent 
stations on a 5-in.-radius dial-index- 
ing table having as many as 12 
stations. 

Dixon Automatic Tool, Inc, 2300 28rd 
Ave, Rockford, Ill 
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South Bend Lathe Machines Tubing, 
Shafting, and Other Long Work 


Designed for machining tubing, 
shafting, and other long work, this 
new 16-in. x 14-ft lathe takes up to 
129 in. between centers. Swing over 
cross-slide is 95 in. (11% in. without 
chip guard) and max capacity over 
bed ways is 16%-in. dia. 

With 16-speed drive the spindle 
speeds range from 15 to 980 rpm. 
Spindle hole takes work up to 1% in. 
and max collet capacity is 1 in. Spin- 
dle can be supplied with threaded, 
cam-lock, or long taper-key drive 
nose. Quick change box provides 48 
thread-cutting feeds, 48 power longi- 
tudinal carriage feeds, and 48 power 
cross-feeds. 

Accessories include pipe centers, 
steady rest, follower rest, taper at- 
tachment, grinding attachments, col- 
lets, coolant units, turret tool block, 
bar feed, and complete line of chucks 
and tools. 

South Bend Lathe Works, 
Bend 22, Ind 


South 


Lowcost Gage Blocks Are Designed 
For Everyday Shop Measurements 


Shop-Blocks are manufactured to 
NBS specifications for “A” grade 
gage blocks but are said to be less 
expensive than many lower-grade 
blocks. They are accurate to 
+0.000006 in. and —0.000002 in. from 
marked size. Flatness and parallel- 
ism is held within 0.00004 in.; sur- 
face finish is 0.8 (arithmetical avg). 
Set 860, priced at $265, contains 
84 blocks ranging from 0.050 to 4 in. 
Set 380, priced at $130, contains 36 
blocks. Wear blocks are available 
for either set in sizes of 0.050 or 
0.100 in. in tungsten carbide or steel. 
DoAll Co, Des Plaines, Ill. 
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Johnson’s major contribution to coolants 
fits today’s high-speed production needs! 


Coolants were just coolants for 50 years 
until Johnson’s Wax Research developed 
formulations using waxes and wax-type 
synthetics. Johnson’s Metalworking Fluids 
are as modern and efficient as your 1957 
machine tools. They give you superior 
performance even on your toughest jobs 
— because Johnson’s lubricates and cools 
under conditions where ordinary coolants 
fail because of extreme heat and pressure. 

Use Johnson’s on your fastest ma- 
chines, with your hardest-to-machine 


metals, and compare results obtained with 
conventional coolants. In hundreds of 
shops across the country, Johnson’s cool- 
ants for machining, cutting and grinding 
are reducing costs and increasing profits. 

Your local Johnson’s industrial dis- 
tributor will be glad to set up an in- 
your-shop test of TL-131—or any of the 
complete line of Johnson’s Metalworking 
Fluids. Ask him about Johnson’s money- 
back Guarantee of Superior Performance 
over ordinary coolants. 


S.C. Johnson & Son, Inc., Industrial Products Division, Dept. D-57, Racine, Wisconsin 


Pictured below is Johnson’s TL-131, one of a complete line of modern coolants for today’s high-speed grinding. 








from 


Johnson’s Wax Research 


Johnson's” is a trademark of S.C. Johnson & Son, inc 
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BRUSHING METHODS wouthy of your confidence 


Automated finishing 
geared to your 


production 


...at rates up to 300 pieces per hour 


HE automotive pump gears shown above are typical 
of a wide range of parts that can be precision 
finished with Osborn’s line-production method. 


COMPLETELY INTEGRATED . . . Osborn’s Automated Brush- 
amatice Equipment fits right into your production line. 


ELIMINATES BOTTLENECKS ... It is now possible to remove 
burrs, blend surface junctures, remove scale, clean BEFORE 
parts on a continuous line-production basis. BRUSHING 


AUTOMATES FINISHING OPERATIONS . . . Takes parts right 
from your production lines, feeds them to rotating 
power brushes, delivers them precision-finished to 
micro-tolerances where necessary. 

.. all without manual handling 


Automated power brushing is just one example of 
the many ways Osborn is helping to improve produc- 
tion techniques. An Osborn Brushing Analysis, made 
in your plant without obligation, may point out impor- 
tant benefits to your company. Write The Osborn 
Manufacturing Company, Dept. C.57, Cleveland 14, Ohio. 


AFTER 
BRUSHING 





Send TODAY 
for the new 
20-page 
Brushamatic Booklet 











BRUSHAMATIC® 302-1-20... assembled 
from standard Brushamatic components which have been used in 
various combinations to fill a wide range of finishing requirements. 


BRUSHING METHODS + POWER, PAINT AND MAINTENANCE BRUSHES +» BRUSHING MACHINES +» FOUNDRY PRODUCTION MACHINERY 
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FREE Catalogs, Booklets, Charts, Calculators 


FYI — these initials symbolize information that’s important. And 
there is much of importance in the literature listed here. To get 
the ones you need, all you do is fill out one coupon for each book- 
let you wish to order. Indicate in the circle on the coupon the 
number of one catalog wanted. When you have filled out a card, 
detach, stamp, and mail. We'll do the rest. 


MACHINES AND ATTACHMENTS 


J PRECISION LATHE — Monarch 
Machine Tool Co, Sidney, Ohio. 20- 
page bulletin 504 contains detailed deserip- 
tion of new Series EE Model 1000 with 
infinitely adjustable spindle speeds up to 
2000 rpm, built-in constant surface cut- 
ting speed control, and electrical speed 
changing by single selector knob. Design 
features illustrated, as well as wide range 
of optional equipment. Request direct on 
company letterhed. 


1 HONING HANDBOOK — Barnes 

Drill Co, Rockford, Ill. 44-page cata- 
log 5504 illustrates and describes Barnes- 
driL machines including design features 
and specifications, advantages of process, 
and results. Tables and charts indicate 
proper speed selection to obtain desired 
finishes in various materials. Requirements 
for various applications discussed; abra- 
sive grades and grits, various types of 
cutting fluids covered. 


2 CHICAGO PRESS BRAKES—Dreis 

& Krump Manufacturing Co, 7400 
S Loomis Blvd, Chicago 3¢, Ill. 16-page 
catalog AL-57 presents illustrated descrip- 
tion of Series A, B, C, and L units. Con- 
struction features and specifications given 
for different sizes of brakes in 30, 36, 60, 
and 60-ton capacities. Data included on 
induction hardened dies, special and stand- 
ard, for all makes of brakes. 


3 VERTICAL ELECTROSPARK MA- 
CHINE—Ez-Cell-O Corp, 1200 Oak- 
man Blvd, Detroit 32, Mich. Bulletin 
43373 describes application of Method X 
process to new Style 243-6 unit. Detailed 
explanation of process given, as well as 
working description, floor plan, and speci- 
fications of machine that will pierce, drill, 
tap, trepan, or sink a cavity into any ma- 
terial that is an electrical conductor. 


4 SLITTERS AND SHEAR—E W 

Bliss Co, Canton 10, Ohio. 12-page 
catalog 36-B, Section 1, covers line of sin- 
gle, gang, and automatic duplex slitters 
as well as scroll shear for medium and 
high-speed can making lines. Body blank 
stacker, motor-driven grinding attachment, 
and line of slitter accessories also illus- 
trated and described. 
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TOOLS AND ACCESSORIES 


5 OPTICAL TOOLING EQUIPMENT 

~~Keuffel & Esser Co, Hoboken, 
NJ. 1T-page illustrated catalog gives de- 
tails on complete line of standard items 
such as jig transits, alignment telescopes, 
Paragon tilting levels. Accessories, in- 
strument stands, fixtures, collimators, 
scales, targets, and attachments, including 
optical square, are covered. 


A SINGLE POINT TOOLS—Viking 

Tool Co, 1000 Nichole Rd, PO Bow 
471, Shelton, Conn. 23-page illustrated 
catalog 571 describes three separate lines 
of single point lathe tools, two for throw- 
away inserts, a third for extra heavy duty 
regrindable inserts. Cutting materials avail- 
able inelude carbides, high-speed steels, 
oxides, and ceramics. 


7 COMPARATORS—Pratt & Whitney 

Co, Charter Oak Blvd, West Hart- 
ford 1, Conn. 20-page circular 601 illus- 
trates and describes Electrolimit external 
and internal types; principle, operation, 
applications discussed. Also covered are 
a height gage, snap gages, and compara- 
tors for special application. 


- END MILL SPEED SELECTOR 

CHART—DoAli Co, Des Plaines, Ill. 
Wall chart lists recommended surface speeds 
in fpm for most metals and translates 
these figures into rpm's for end mills of di- 
ameters from 1/16 to 2% in. 


y COLLETS AND FEEDERS—Sutton 

Tool Co, Sturgis, Mich. 24-page cata- 
log 22 gives illustrated descriptions of 
standard and master units. Price lists, 
ordering intructions, cross-section views 
given for each model. 


10 OPTICAL HEIGHT GAGE—-Webber 

Gage Co, 12912 Triskett Rd, Cleve- 
land 11, Ohio. 6-page illustrated folder 
contains information on Micro-Accurate 
instrument that measures heights up to 
61 in. with accuracies of + 0.000005 in. per 
inch of height. Unit combines Webber 
gage blocks and Leitz measuring micro- 
scope. 


11 BRINELL HARDNESS TESTING 
MACHINE — Gries Industries, Ine, 
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Testing Machines Divison, New Rochelle 
6, NY. lWOlustrated bulletin A-15 covers 
motorized machine for rapid production 
Brinell testing, based upon the diameters 
of the ball impressions. lunctions and 
applications described. 


12 “CARE OF DRILLS AND REAM- 

ERS’'—Chicago-Latrobe, 411 W On- 
tario St, Chicago 10, IU, 22-page booklet 
illustrated with graphs and charts contains 
technical data on use, sharpening, and 
handling of drills and reamers made of 
high-speed or carbide steel. 


13 ELECTRICAL AND PYROMETER 
CONTROLS—Tipptronic, Inc, Fourth 
& Franklin Sts, Tipp City, Ohio. 16-page 
catalog AC-2 illustrates and describes au- 
tomatic, package controls for any appli- 
cation where a chemical or mechanical 
function can be measured electrically. 
Self-contained controls are available with 
shut-off, sampling, cycling, and pulsing 
action. 


14 COLLETS—Balas Collet Manufac- 

turing Co, 1550 E 27th St, Cleveland 
14, Ohio. Benco catalog 57 illustrates and 
describes collets, pushers, feed fingers and 
pads for all types of screw machines, as 
well as lathe collets. 


HEAT TXEATING AND WELDING 


1 HEAT-TREATING EQUIPMENT— 

C 1 Hayes, Inc, 800 Wellington Ave, 
Cranston 10, RI. 12-page illustrated bul- 
letin 461 discusses design advantages and 
available sizes of line of hardening, pre- 
heat, high-speed steel, tempering, and ver- 
tical furnaces. 


16 INDUCTION HEATING EQUIP- 
MENT—Westinghouse Electrie Corp, 
PO Box 2099, Pittsburgh 30, Penna. 8-page 
bulletin DB 28-750 illustrates and de- 
scribes motor-generator sets and acces- 
sories. Covers construction, opération, and 
application of high-frequency sets. M-g set 
cooling systems explained. 


| 7 WELDING POSITIONERS — Aron- 
son Machine Co, Arcade, NY. 8-page 
bulletin SU57 contains information on and 
pictures of variety of smail units from 
75 to 600-lb capacity. Applications, speci- 
fications, optional accessories included. 


PARTS AND MATERIALS 


ELECTROMAGNETIC CONTROL 

EQUIPMENT — Automatic Switch 
Co, 5056 Hanover Rd, Florham Park, NJ. 
174-page illustrated catalog 57-S combines 
information on six individual catalogs cov- 
ering automatic transfer switches; remote 
control switches; magnetically held con- 
tactors; relays; ac and de solenoids; electric 
plant controls. Data provided inclades elec- 
trical specifications, constructional and 
operational information, dimensions and 
weights, standard and special features, de- 
tailed index. Request direct on company 
letterhead. 


18 WORM GEAR DRIVES—Cleveland 

Worm & Gear Co, 3249 E 80th St, 
Cleveland 4, Ohio. 16-page illustrated bro- 
chure 145 contains condensed data on com- 
plete standard line of speed reducers, worm 
gear sets, and special units. 


19 TOOLING FOR POWDER METAL- 
LURGY—Vanadium-Alloys Steel Co, 


Latrobe, Penna. Folder outlines charac- 
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teristics of various grades of tool steels 
for punches and dies for forming parts 
from metal powder. Separate data sheets 
enclosed describe variety of high-speed 
steels and die steels for cold work; in- 
formation provided on composition, heat 
treatment, and applications. 


20 RESISTORS--General Electric Co, 

Schenectady 5, NY. 36-page illus- 
trated bulletin GEA-6592 covers complete 
line of vitreous enameled stock resistors, 
both fixed and slide-wire, ranging from 
5 to 200 w, and high-capacity units rated 
up to 1200 w. Selection and ordering in- 
formation, ratings, and technical data in- 
cluded. 


21 CARBON -GRAPHITE BEARINGS 

—Electro-Nite Carbon Co, 8601 Tor- 
resdale Ave, Philadelphia 3¢, Penna. 12- 
page illustrated catalog gives details on 
non-lubricated bearings for operation under 
very high temperatures. Properties, load 
rating charts, standard grade and appli- 
cation data sheets included. 


22 MACHINING STAINLESS STEELS 

—Carpenter Steel Co, Reading, 
Penna. Pocket-size slide chart gives data on 
turning, drilling, tapping, threading, mill- 
ing, and reaming. Speeds and feeds tabu- 
lated; notes on drilling, tapping, lubrica- 
tion, and welding provided. Relative 
workability of stainless steels shown in 
variety of operations. 


23 CYLINDERS—Logansport Machine 

Co, Logansport, Ind. Illustrated 
data sheets provide dimension and engi- 
neering details on Logansquare cylinders 
for air or oil service. Sizes range from 
1% to 8-in. bores; operating pressures are 
150 psi air, or 800 psi oil. 


2 STAINLESS STEEL FASTENERS 

—Star Stainless Screw Co, 655 Union 
Blvd, Paterson 2, NJ. 24-page catalog 56-A 
illustrates and describes complete line, in- 
cluding new items such as hinges and 
screw machine products. Corrosion re- 
sistance tables, standard specifications for 
various types of stainless, AN specifica- 
tions, table of decimal equivalents included. 


25 V-BELT MAINTENANCE — Allie- 

Chalmers Manufacturing Co, Mil- 
waukee 1, Wis. 12-page bulletin 20X6284C 
discusses eight most common causes of 
destruction, lisis steps for correct installa- 
tion, offers suggestions for making belts 
last longer. Describes various types of 
V-belts, tells how to select and match them. 


26 STAINLESS STEEL BAR AND 

WIRE —Armeo Steel Corp, 4756 
Curtis St, Middletown, Ohio. 24-page book- 
let describes 45 types available in these 
forms, including several specal proprietary 
grades. Typical applications illustrated. 
Advantages, properties, fabrication, elec- 
tropolishing, ebonizing, and supply infor- 
mation included. 


27 RIGHT ANGLE BEVEL GEARS— 

Airborne Accessories Corp, 1414 
Chestnut Ave, Hillside 5, NJ. 4-page illus- 
trated bulletin 57 contains data on 
ANGLgear standardized units. Line draw- 
ings give dimensions of three sizes: 6, 1, 
and 1/3 hp, all available as 2-way or 
3-way types and with 2:1 or 1:1 shaft 
ratios. Tuble of basie data lists rated hp 
and speed for all 12 standard models, gives 
static torque from output shaft, shaft di- 
ameter and weight. 
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pete of common materials keep going 
up. Many new alloys are costly. Hence, 


rough castings become more expensive. 

Even more, the cost of machining time 
keeps mounting. No one can afford to have 
it wasted by waiting for the tool to locate a 
void or defect. ae a 

So now is a good time to re-examine the 
importance of radiography. To suppliers it 
gives the assurance that only a quality prod- 
uct is delivered. To processors it gives the 
confidence that man and machine time will 
be productive—not wasted. 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N. Y. 
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Today, million-volt x-ray equipment radio- 
graphs heavier parts with shorter exposures. 
The use of radioactive isotopes makes pos- 
sible a radiographic depa”tment at moderate 
cost. And the new Kodak Industrial X-ray 
Film Type AA—with up to twice the speed 


of the previous film—widens the scope of 


all radiographic equipment. 


If you would like to know how radiog- 
raphy can save you money—how it can keep 
the quality of castings high—have a serious 
talk with your Kodak x-ray dealer or 
Kodak technical representative. 
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Grotnes Expander Has Peak 
Drawbar Pull of 215 Tons 


Grotnes 15-H-215 Expander, first in 
new H series, has a peak drawbar 
pull of 215 tons at the max hydrau- 
lic system pressure of 3000 psi. The 
new line will have capacities ranging 
from 60 to 1450-tons drawbar pull. 
A wide range of shapes and sizes of 
parts can be handled in one basic 
machine by interchanging the draw 
bar, cone. jaws, and table. The prin- 
cipal application of the machines is 
in the forming and sizing of cylindri- 
cal, conical, and polygonal sheet 
metal and tubular parts. Accuracy 
up to 0.004 in. TIR can be readily 
obtained. 

Piston and piston rod are integral. 
Downstroke is stopped when a 
special nut threaded to top of rod 
reaches a shoulder machined in the 
extended neck of the hydraulic cyl- 
inder head, causing theoretically 
opposite and equal forces to be im- 
posed ‘a the head. This permits 
lighte:, yet stronger, cylinder con- 
struction. Duplex variable-delivery 
pump, reservoir, oil cooler, piping, 
and valves comprise the hydraulic 
system which is capable of operating 
the machine at from two to six com- 
plete cycles per min. 

Jaw-cone and jaw-table contact 
surfaces are automatically force lu- 
bricated. Jaw dia is infinitely ad- 
justable within its dia range. With 
the unit illustrated, 2% sq in. of 
stainess steel having a yield strength 
of 100,000 psi can be expanded. 

Grotnes Machine Works, Inc, 5454 N 
Wolcott Ave, Chicago 40, Ill 
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Chamfering and Deburring Tool 
Processes Circular Surfaces 


Tool “»r use in radial or drillpress 
chamfers and deburrs holes in walls 
of tubing or pipe. Device produces 
holes from % in. in dia to 3 in. in- 
clusive in round parts with diameters 
from 1 in. on up to any size, as many 
holes as may be required. 

Any width of chamfer reportedly 
can be produced, from 0.005 up, with 
any degree of angle, form, or radius; 
also a true concave or convex sur- 


ALS, 


AND PARTS 


face inside the hole. Burrs can be 
removed from inside and outside of 
any hole, and any shape in the hole 
can be produced, in one operation. 
Tool can be used on any type of ma- 
chinable alloy, with as low as a 20 
micro finish, according to manufac- 
turer. 

Falcon Tool Co, Ryan Rd, Detroit 
24, Mich 


Twin Hearth Furnace Adaptable 
To Production Line Installation 


Two parallel sealed hearths are 
mounted in Model 242 shaker fur- 
nace to double the heat treating pro- 
duction of the same work or to heat 
treat two different types of parts 
which require the same atmosphere 
for processing at the same or differ- 
ent time cycles. 

Automatically operated hearths 
are each intended to process up to 
800 lb of work per hr. Each is in- 
dividually controlled for operating 
speed. Work advances automatically 
by regularly interrupted reciprocat- 
ing movement that carries it through 
the controlled atmosphere. 

American Gas Furnace 
Lafayette St, Elizabeth, NJ 


Co, 1006 


RUBBER CONTACT WHEELS, featuring 
a tire-flanged total disk assembly, are 
designed for use in a variety of fin- 
ishing operations with abrasive belts. 
Assembly is of welded steel, and wheel 
has 30% trade-in value when worn. 
Available in many sizes in plain or 
serrated faces, and in all hardnesses 
—Chicago Rubber Co, 651 Market St, 
Waukegan, Ill 
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Inland Ledloy:.the original leaded steels 


Nearly twenty years ago, Inland started a metalworking revolution with its discovery of how to 
add lead to steel. The first experimental heat and the first production heat of leaded steels were 
made in Inland furnaces. Since then, by unending probing, refining, and perfecting, Inland has 
learned the secrets of making fine leaded steels. Today, Inland, the largest producer of leaded 
steels, sets the standards with which all other free machining steels are compared. 


These Inland Quality Control men are checking the results of a “‘sweat-test.”” Samples 
of billets of Ledloy are baked in an electric oven. Then, the minute drops of lead which 
rise to the surface are checked for uniformity of size and dispersion. Billets that do nut 
meet Inland’s rigid standards are rejected. It is one of many controls Inland uses to 
make certain your Ledloy is the finest leaded steel made. 

Because of Inland’s long history in making leaded steels, technicians like these know... 
by experience ... that your Ledloy will be right. Inland standards, worked out through 
many years, are your assurance that the Ledloy represented by these samples will be 
another shipment of the world’s most machinable steels. 


Experience makes Inland Ledloy better 


INLAND LEDLOY is sold in cold drawn form, under various trade names, by 
leading cold drawers and steel warehouses from coast to coast. 


INLAND STEEL COMPANY 38 South Dearborn Street * Chicago, Illinois 

Sales Offices: Chicago, Milwaukee, St. Paul, Davenport, St. Louis, Kansas City, 

Indianapolis, Detroit, New York * *registered trade name of Inland Steel Company, 
| pioneer in the development of leaded steels. 
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Swedish Precision Grinder 


Comes in Two Types 

Johansson grinder, a product of 
Sweden, is available in two types: 
Mode! 2P for production, and Model 
2U for toolroom and production use. 
Center distances are 40, 60, and 80 
in., and swing over table is 14 in. 
Universal type takes grinding wheels 
of 20-in. dia and up to 3-in. width; 
production model takes up to 30-in.- 
dia wheels and 4-in. width. 

Table travel is 236 ipm maximum. 
Max dia in chuck is 7 in., in collets 
1% in. There are 12 speeds ranging 
from 20 to 320 rpm. Wheelhead 
swivels to allow simultaneous diame- 
ter and end face grinding by profiled 
wheels. Headstock is _ rotatable 
through 360° and can be used at 
either right or left hand end of table. 

Manual and automatic feeds may 
be operated simultaneously. For 
series production, machine can be 
equipped with an electro-hydrau- 
lic attachment that automatically 
switches from normal rate of feed 
to fine feed at a predetermined point. 

Homestrand, Inc¢ Addison St. 


Larchmont. NY 


Gages Permit Rapid Measurement 
Of Small Hole Diameters 


Kwik-Chek hole gages have a read- 
ability and accuracy of .0005 in., a 
direct reading scale marked in incre- 
ments of .001 in., and are equipped 
with a 2%X magnifying lens. Com- 
plete set of three gages covers hole 
diameters from .025 in. to .380 in., 
each gage having a range of .125 in. 

Needie is released by pushing 
clutch button; needle is inserted in 


180 


PRESS, RR VE '18-4 


hole; barrel is pushed down flush 
with piece being measured; and gage 
is removed and diameter read di- 
rectly. Each gage is priced at $40; 
complete set, in case, costs $115. 

Hamilton Watch Co, Allied Products 
Div, Lancaster, Penna 


Speed Reducer Provides Stepless 
Speeds From 0 to 400 rpm 
Zero-Max variable speed reducer is 
a motorized package unit in which 
the motor drives the Zero-Max 


AAS: 


A ND ee ey 
through 1:1 helical gears running in 
oil. Eight basic models delivering 10 
to 30-in.-lb torque with CW or CCW 
output shaft rotation are available. 

Instant speed changes can be made 
with the lever control while unit is 
running or stopped. Screw control is 
available for fine speed adjustment. 
Standard 48-frame motor is 1l5v, 
60c, single phase. Package is only 
5% in. high x 55 in. wide x 9% in. 
long (minimum), excluding shafts. 
Prices start at $65. 

Revco, Inc, 1900 Lyndale Ave 8, Min- 
neapolis, Minn 


Magnesium finishing processes, Tur- 
coat 4245-2F and 4091, are designed 
to replace Dow No. 17 and 18 proc- 
esses. Both materials provide corro- 
sion resistance, paint-base qualities, 
and abrasion resistance to all forms 
and alloys of magnesium. Bulletin 
No. 108-16. 

Turco Products, Inc, 6135 S Central 
Ave, Los Angeles 1, Calif 


EXTRA-HEAVY DUTY LATHE is available in two models: Barer-Meuser M VII S 
has a 48 or 56-in. swing; the M VIII S has a 60, 68, or 78-in. swing. Lathes 
have center distances up to 40 ft and are available with one or more carriages. 
Made in West Germany, machines have many features, including headstocks 
which give 12 low faceplate speeds and 18 high spindle speeds, 6-direction 
rapid traverse on each carriage, and micromatic carriage stops for both longi- 
tudinal and cross feeds. Weight of a 78-in. machine with 40-ft centers is approx 
130,000 Ib—Barer Engineering & Machinery Co, Ltd, Champlain, NY 
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7-inch Waldes Truare retaining rings cut costs, 
speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 2/2” ingot 
to precision-rolled strip as thin as .001”. 

Waldes Truarc retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 


In the assembly illustrated above, 7’ Waldes Truare (Series 

5000) retaining rings—three on each roller—are used to posi- me , ise 
tion heavy-duty needle bearings in the bearing housing. Assembly is simple, even with giant 7 diameter Truarc ring. 
Smaller rings position bearings in other roller assemblies and Special Truarc ratchet pliers grasp the ring securely, ease it 
retain the shaft of a dual handwheel screwdown. All in all, into the groove, snap it securely into position. Smaller pliers 
18 Waldes Truarc rings are used in the mill. They replace and various high-speed assembly jigs are available for other 
machined shoulders, spacers and lock nuts...eliminate costly rings, permit assembly-disassembly to be performed rapidly 
threading, other machining operations. even by unskilled labor. 


Whatever you make, there’s a Waldes Truarc Retaining ent sizes within a type...5 metal specifications and 14 different 
Ring designed to improve your product... to save you material, finishes. Truarc rings are available from 90 stocking points 
machining and labor costs. Quick and easy to assemble and throughout the U.S.A. and Canada. 

disassemble, they do a better job of holding parts together. More than 30 engineering-minded factory representatives 
Truarc rings are precision-engineered and precision-made, qual- and 700 field men are available to you on call. Send us your 
ity controlled from raw material to finished ring. blueprints today...let our Truare engineers help you solve de- 
36 functionally different types...as many as 97 differ- sign, assembly and production problems... without obligation. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


WALDES | Waldes Kehineor, me, 47-16 Austel Pose, LLC. 1, MY. | 


| 
® | Please send the new supplement No. 1 which 
| brings Truarc Catalog RR 9-52 up to date. | 
| (Please print) | 
| Name. } 
® | Te ee ee | 
| paul 
| | 
| 
ee 














RETAINING RINGS 


© 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,N.Y. 





a 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and 7 py = protected by one x bg of the Bey > | U. S. Patents: 2,382,948; 2,411,426; 


2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483 2,487,802; 2,487,803; 2,491,306; 2,491, 310; 2'509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2, ‘595, 387° and other U. S. Patents Gadies. Equal patent protection established in foreign countries. 


SEE THE TRUARC EXHIBIT AT THE DESIGN ENGINEERING SHOW, NEW YORK COLISEUM, MAY 20th TO MAY 23rd. BOOTH NO. 1010. 
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Grinder Table Is Actuated 

By Timing Belt Drive 

Covel No. 17 hand feed surface 
grinder, designed for die block and 
general toolroom work, has its ele- 
vating wheel located below table 
level so that both point of contact 
and handwheel graduations are vis- 
ible at same time. Hard chrome ta- 
ble ways are available. 

Table is actuated by a timing belt 
drive. Only 2% turns of a large-dia 
handwheel moves table the full 16 
in. Spindle is grease lubricated and 
is driven by 2-hp, 1750-rpm motor. 
Addition of pump and tank unit con- 
verts machine into wet grinder. Bul- 
letin 71. 

Covel Mfg Co, Benton Harbor, Mich 
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Huntington-Type Wheel Dressers 
Have Quick-Change Cutters 


Featuring a new handle design and 
a quick-change cutter assembly, line 
of wheel dressers is available in 
three sizes: No. 0, for wheels up to 
10-in. dia; No. 1, for wheels from 
10 to 16-in. dia; and No. 2, for wheels 
15 in. in dia and over. Cutters are 
changed by loosening only one 
screw. Handle holds six sets of bear- 
ings. Cutters are made of high car- 
bon steel, and have milled teeth. 

Machine Products Corp, 125 Hollier 
St, Dayton 3, Ohio 


Erickson Introduces New Line 
Of Expanding Jaw Mandrels 


Designed for gripping and driving 
bored parts during machining, ‘the 
Erickson-Nicholson-type expanding 
jaw mandrels are guaranteed to be 
concentric within .0015 in. TIR. Type 
A mandrels are of step-jaw design, 
come in 5 sizes covering all ID sizes 
from % to 4 in., and accommodate 
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WORK PICKUP AND Hi 
GAGING TABLE 


-— = 


REAR AXLE SHAFTS are machined and gaged in setup consisting of four Model 
AR Automatic Lo-swing lathes, automatic gaging station, work transfer and 
work loading equipment, conveyor lines, and mechanized chip conveyor. Pro- 
duction on each machine is timed for 180 shafts per hr at 100% efficiency. 
First machine rough-turns five diameters and chamfers; second rough-faces 
flange and semi-finish-turns the spline dia; third finish-faces flange, bearing dia 
and chamfer; fourth finish-turns three diameters—Seneca Falls Machine Co, 


Seneca Falls, NY 
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hex as well as round holes. Type B 
mandrels are of straight-jaw design, 
come in 14 sizes to take all bores 
from % to 7 in., and can be used in 
either square or round holes. 

Erickson Tool Co, E 28rd & Hamilton 
Ave, Cleveland 14, Ohio 


DRAWN-CUP ROLLER BEARING is 
low-cost, non-separable assembly de- 
signed for applications requiring mini- 
mum cross section, high speed, and 
long pre-greased life. They are made 
in six sizes for 5/16-in.- to 1%-in.- 
shaft diameters. Turned-in lips of 
bearing cup exclude dirt and grit, 
and seal in lubricant—Torrington Co, 
Torrington, Conn 


Device Chills Metal Specimens 
For Impact Testing 


Model LA-120-2 low - temperature 
chilling machine reportedly permits 
accurate control of temperatures 
from + 25 F to — 135 F. Chamber is 
24 in. long, 12 in. wide and 12 in. 
deep, with clear opening at the lid 
of 21% x 10% in. 

Thermal capacity is approx 400 
Btu per hr at —120 F. The two 230-v 
60-c, single phase motors have ther- 
mal overload and under-voltage pro- 
tection. 

Cincinnati Sub-Zero Products, 3930 
Reading Rd, Cincinnati 29, Ohio 
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Your gears can be only as accurate 
as the instruments that test them... 


there’s no gear tester 
as accurate as 


the S&F 


eS RA PH OTEST 
i ae 


“oooy’ 


LA i a ' | meveied 


wiht accel to repeat within .00002” 


ment that is revolutionizing gear checking. 
Want us to prove it to you, too? Ask for 
a demonstration, or the name of the S&F 


240 are proving it every day in 168 precision 
plants that took their gear accuracy seri- 
ously enough to change over to the S&F 
Gear Tester—the fully mechanical instru- user near you. 


URT ORBAN 


COMPANY, INC, 


36 Exchange Place, Jersey City 2, N. J. + In,Canada: 2490 Eglinton Ave. W, Toronto 
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Permanent Magnet Chuck Has 
Edge-to-Edge Useable Surface 


Model 824 incorporates special Al- 
nico V chuck design that eliminates 
all dead spots and provides full edge- 
to-edge useable surface. Magnetic 
power reportedly has been increased 
28% over comparable units. 

Faceplate uses a special epoxy 
resin non-magnetic separator mate- 
rial which provides unusual stability, 
makes chuck 27% lighter. Separators 
eliminate wheel loading while dress- 
ing, and chuck can be used for fine 
tolerance work. 

Specifications are height of 2 7/16 
in.; work surface, 8 x 24 in.; mag- 
netic surface, 168 sq in.; weight, 110 
lb. 

Taft-Peirce Manufacturing Co, Woon- 
socket, RI 


Ceramic Magnet Assemblies 
Available in All Sizes and Shapes 


Ceramic Indox magnets are attached 
to steel pole pieces and then molded 
into an epoxy resin to form these 
magnetic assemblies which are used 
for transferring parts, retaining of 
paris in assembly operations, and 
other varied uses. Units are available 
in many shapes and sizes. 

Only the contact surfaces of the 
pole pieces are exposed through the 
resin. Magnets are said to have max 
resistance to demagnetizing fields, to 
recover even when demagnetized to 
zero flux, and they can be machined 
for any application. 

Storch Products Co, Inc, 9232 Green- 
field, Detroit 28, Mich 
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ALUMINUM ALLOY EXTRUSIONS are stretch-straightened on this 25 ton ma- 
chine which can handle any structural shape which has a max cross-sectional 
dimension of 8 in. Jaws in headstock and tail!stock are vertically positioned for 
fast horizontal material pass line. Headstock can be turned for removing twist 
while extruded section is being stretched. Automatic zeroing control returns 
headstock to zero position after detwisting—Sutton Engineering Co, First Na- 


tional Bank Bldg, Pittsburgh 22, Penna 


Surface Grinder Converts From 
Horizontal to Vertical Unit 


Zocca Quick-Change surface grinder, 
a product of Italy, features a rigid 
turnabout column, rotating 180°, 
which makes the vertical and hori- 
zontal heads interchangeable. Unit 
can be adapted to multi-angle grind- 
ing by simply mounting a universal 
head on either side. 

Wheelheads have hydraulically 
driven, infinitely controlled feeds 
and rapid return. Traverse feed of 
wheel is automatic when grinding. 
Down feed of wheelhead is infinitely 
variable with a range from .0002 to 
.0025 in. per longitudinal stroke of 
the table. Table is hydraulically 
driven by twin cylinders and has 
speeds from 3 to 100 fpm. 


Grinders are available in table 


sizes ranging from 12 to 48 in. in 
width, and 24 to 360 in. in length. 

Imported by S & S Machinery Co, 
140 53rd St, Brooklyn 13, NY 


& 


Standard Gage Blocks Available 
With “Minus Nothing” Tolerances 


New tolerances, plus 8 millionths of 
an inch, minus nothing, for working 


accuracy blocks, and plus 4 mil- 
lionths, minus nothing, for inspection 
accuracy, are said to mark the first 
time that standard blocks have been 
offered with all deviations guaran- 
teed to be on the plus side of the 
nominal block size. 

By eliminating the minus toler- 
ance, gage blocks automatically pick 
up a guaranteed minimum wear fac- 
tor equal to the tolerance eliminated, 
according to the manufacturer. 

Dearborn Gage Co, Ellstrom Stand- 
ards Div, 22086 Beech St, Dearborn, 
Mich 
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XN B-1113 
4130 CHROME MOLY STEEL (7 Seconds) 
(45 Seconds) 
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303-ST-ST 
(19 Seconds) 


24-ST ALUMINUM 


(17.9 Seconds) lie 


BRASS 
(3.4 Seconds) 


NOTE: PARTS SHOWN ACTUAL SIZE 


HERE'S HOW: 


4 to 1 ratio reversing, transmission drive. 

Greater capacity with a 134” stroke from a standard 
6” cam. 

Reversing clutches that need no adjustment. 

Cam shaft drive clutch with brake to prevent coasting. 
Anti-backlash cam shaft. 


Six spindle speeds in a cycle assuring correct cutting 
speeds for all tools. 


Write for further information on various models avail- 
able. We will, also, gladly make time cycle estimates 


* 


for your parts. 


A PRODUCT OF 
THE GEAR GRINDING MACHINE COMPANY 
3919 Christopher ¢ Detroit 11, Michigan 


MANUFACTURERS OF: FULLY AUTOMATIC GEAR GRINDING MACHINES 
SINGLE SPINDLE BAR AUTOMATIC RZEPPA (SHEPPA) CONSTANT VELOCITY UNIVERSAL JOINTS 57-3 
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Three-Ton Press Can Punch 
To Center of 24-in. Circle 


Allen Mode! BD-3, 3-ton bench-type 
punchpress features a_ 12-in.-deep 
throat which enables machine to per- 
form many operations previously re- 
quiring much larger presses. It will 
punch to the center of a 24-in. cir- 
cle, and will perform up to 300 op- 
erations per hr on continuous punch- 
ing, forming, blanking, cutting, 
drawing, and shearing in metals and 
other materials. Press contains sin- 
gle-pin clutch with positive repeat 
or non-repeat action. Standard stroke 
is % in. with % to 1%-in. strokes 
available at additional charge. V- 
belt drive requires 1/3-hp motor. 
Complete with foot control, V-belt, 
motor pulley, and bolster plate, unit 
costs $274. 

Alwa Allen Industries, Clinton, Mo 


a™. 


Gearmotor Line Incorporates 
Double-Enveloping Worm Gearing 


New line of right-angle worm gear- 
motors is furnished in both standard 
extended shaft and shaft-mounted 
models. Standard NEMA D-flange 


motors are used, and gearmotors are 
available with or without motors 
as desired. 

Four different sizes are currently 
available to handle fractional to 15- 
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hp motors. Range is now being ex- 
tended to 40 hp. Units are furnished 
in 28 standard output speeds from 
6.25 to 525 rpm, which includes all 
standard AGMA output speeds. 

Michigan Tool Co, Cone-Drive Gears 
Division, 7171 E McNichols Rd, Detroit 
12, Mich 






















Kenco Cutoff Saw Reduces Setup 
Times to 1/2 Minutes 


Kenco cutoff saw, with production 
capacities of %4-in. steel barstock and 
14-in. non-ferrous barstock, report- 
edly can be set up for any run, in- 
cluding changeover from ferrous to 
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non-ferrous metals, in only 1% min. 

Heavy-duty integral vise holds 
work positively and in exact position. 
Guard offers positive protection 
against blade disintegration. Unit re- 
quires 1-hp motor and sells for less 
than $300. 

Kenco Mfg Co, 5211 Telegraph Rd, 
Los Angeles 22, Calif 


ADJUSTABLE INDICATOR GAGE called 
Shalo-Chek is designed for measur- 
ing critical dimensions of shallow slots, 
grooves, and holes. Gage is only 
1-13/16 in. high, can be used at the 
machine to check depths ranging from 
1/32 to ¥% in. Three models are avail- 
able for checking dimensions ranging 
from ¥% to 6 in., 4 to 12 in., and 1° 
to 18 in.—Ellstrom, Inc, Dearborn, Mich 





AUTOMATIC SHEET FEEDER AND SCRAP EJECTOR processes blanks successive- 
ly, from a loaded stack, through oiling rolls, and then through press. It also 
feeds scrap out of press. Sheets are picked up by vacuum lift and deposited in 
transfer carriage which feeds sheets through press. Feeder is positioned on 
rails permitting full access to press for die removal, and is hydraulically powered 
by two motor-driven pumps—Hautau Engineering Co, 721 Wanda, Detroit 20, 


Mich 
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KENDEX” 
boring 








ars 





bring all the advantages 
of the Kendex principle 
to turret lathe boring operations 


Exhaustive tests on different turret lathes** prove that 
Kendex Boring Bars provide all the benefits and economies 
of the Kendex principle now enjoyed in turning, facing, 
and milling operations. In addition, and probably more 
important in boring operations, Kendex Boring Bars pro- 
vide the following advantages over other types of bars: 


® the cutting point is brought down fo the center line of the bar 

® greater support of the cutting edge is provided 

© better chip control (uses standard Kendex chipbreaker plate) 

® boring operations performed better at higher speeds made 
possible with Kendex bar 

® permits use of thin insert—greater resistance to thermal 
shock 

® throw-away insert permits use of harder grades—greater 
resistance to edge wear at higher speeds 

® cutting inserts index accurately (saves time on size adjust- 
ment)—less downtime 


Kendex Boring Bars, with the right grade of “throw- 
away” Kennametal* insert, can be used for both rough and 
finish boring of pieces up to several inches in diameter. 
The bar with 15-degree lead angle and square insert to- 
gether with the bar for turning to a square shoulder with 
a triangular insert will take care of practically all boring 
operations—thus eliminating the need for a variety of styles. 

Why not call your Kennametal tool engineer to demon- 
strate these new Kendex bars? He will also help you select 
the right grade of Kennametal insert for each boring 
operation. Or write for additional information, KENNA- 
METAL INc., Latrobe, Pennsylvania. 


*Trademarks 


**Tests made on Warner-Swasey, Jones & Lamson, Gisholt and other 
turret lathes 


c-3003 


D 
MINING, METAL AND WOODWORKING TOOLS O KENNA 


WEAR AND HEAT-RESISTANT PARTS 
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Kendex Boring Bors for Turret Lathes with Kennametal “throw-away” 
inserts . . . eliminate costly grinding . . . index accurately without re- 
setting tool . . . reduce machine downtime . . . slash cost per cutting 
edge ... resist thermal shock . . . permit boring to close tolerances . . . 
better chip control (chipbreaker not shown in illustration at top of page) 
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Ramex Air Hammer Delivers 


5400 Strokes Per Minute 
Model AR-4 Ramex air hammer 
weighs only 4% lb, can deliver 5400 
strokes per minute. Air cushioning 
eliminates “kick.” Tool operates on 
low air consumption, with a com- 
pressor delivering between 3.2 to 6.8 
cfm. 

Hammer can be used with Pitts- 
burgh lock seam guide, grooving 
tools for closing double seams, and 
taper-shank drill chucks. It can also 
be used with other air-hammer ac- 


cessories such as chisels, caulking 

irons, and straight-fuller, bushing, 

and straight-seam tools. 
Chrome-plated tool is provided 


with safety device which prevents 
action from starting unless tool is 
touching the work. 

E V Nielsen, Inc, 129 Broad St, Stam- 
ford. Conn 





. PO at) 
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REMOVABLE 
LOCK SCREW ' persed = 
‘ Fs, 
oo | wm _ ASSEMeuy 
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Positive Lock Wedge Is Locked 
Or Released by Allen Wrench 


Vise-Lok, a positive locking wedge 
that can be tightened or released by 
an Allen wrench, turns in for wedg- 
ing and positive locking, and turns 
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PISTONS FOR AUTOMATIC TRANSMISSIONS are machined on 2-station Burr- 
Master machine which countersinks 20 blind holes. Parts are semi-automatically 
positioned and manually clamped; central and radial locations are taken from 
pre-drilled holes. Indexing is automatic, and production rate is 200 parts per 
hr. Machine drive is from ball-bearing-mounted V-belt. Two 1-hp, 1200-rpm, 
220/440-v ac motors are used, one for each station—Modern Industrial Engi- 


neering Co, 14230 Birwood Ave, Detroit 38, Mich 


out for easy tool indexing or re- 
moval. Wedge has three parts— 
wedge body with a 7° angle on the 
flat, the LH-threaded removable 
lock screw, and the socket capscrew 
that draws the wedge in or out of 
the tool assembly. 

Device can be used in tool hold- 
ers, milling cutters, lathe tools and 
other assemblies requiring a wedg- 
ing principle. Standard sizes are % 
to %-in. OD and % to 1% in. in 
length. Special sizes are available. 

Futurmill, Inc, 
Pontiac, Mich 





Electrical relays are offered in two 
sizes, 0 and 00, and two types, FMP 
(fixed multiple pole) and IMP (in- 
terchangeable multiple pole). The 
Size 00 relay is rated at 10 amps, 
600v ac, Size 0 at 15 amp, 600 v ac. 
Both types can be wired with con- 
ventional screw-clamp terminals or 
an optional plug-in receptacle. A 
latching attachment is also available. 
Complete line can be supplied with 
2, 3, 4, 6, or 8 poles. 

Arrow-Hart 4 Hegeman Electric Co, 
Hartford, Conn 





6360 Highland Rd, 





















PRECISION CLINOMETER, made in 
Germany by Leitz, checks the inclina- 
tion of machine elements to a level 
plane or to each other. Device can 
also be used to obtain surface flatness 
during machining operations. Body is 
aluminum casting, and base is perma- 
nently magnetized. Accuracy of optical 
circle and sensitivity of level are re- 
ported to be 15 sec of arc—Imported 
by Opto-Metric Tools, Inc, 137 Varick 
St, New York, NY 
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Weight Ratio x 10 °° 


Yield Strength- 
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presenting the highest 


strength-to-weight ratio 


at elevated temperatures 


_of any _ 


engineering materval 


Strength-Weight Ratios 


Titanium Alloy 


+ 


i / Stainless Ailoy 


me 
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“VASCOJET 1000 


R. 50 


+ 
i~ 
be 
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Now available for aircraft, ordnance and industrial applications, 
VASCOJET 1000 is a moderately-priced ultra high strength alloy 
steel possessing extraordinary properties. @ This steel is stable to 1000°F, 
surpassing in strength-to-weight ratio the best titanium and hardenable 
stainless alloys. It is of great importance for super-speed aircraft struc- 
tures and skins, high-temperature fasteners and rotors. @ VASCOJET 
1000 in normal temperature service at strength levels of 260,000 to 
290,000 psi has the toughness, transverse ductility, fatigue strength* 
and freedom from residual stress that make it ideal for heavy-duty 
applications. Typical among these are aircraft landing gear, air frames, 
engine mounts, ‘arresting gear and other critical components; fasteners, 
springs, pressure vessels; truck, train, airborne and portable equipment 
parts. @ VASCOJET 1000 is available in plate, sheet, strip, bars, 
extruded shapes, wire and forging billets. Write for comprehensive 
technical data. 


*highest of any material reported 


Vanadium-Alloys Stee! Company 


LATROBE, PENNSYLVANIA 
SUBSIDIARIES: Colonial Steel Co. « Anchor Drawn Steel Co. « Pittsburgh Tool Steel Wire 
Co. « Vanadium-Alloys Steel Canada Limited « Vanadium-Alloys Steel Societa Italiana Per 
Azioni » EUROPEAN ASSOCIATES: Societe Commentryenne Des Aciers Fins Vanadium- 
Alloys (France) « Nazionale Cogne Societa Italiana (italy) . 
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FURNACE BONNET SECTIONS are 
horizontally seam welded on special 
air-operated single-phase Model MX- 
400 resistance welder. Parts rest and 
rotate on a horizontal adjustable ta- 
ble and are welded at the rate of 144 
ipm. Main welding transformer is rat- 
ed at 400 kva. Pressure system can 
apply a max electrode force of 3000 
lb under an air-line pressure of 80 
psi—Sciaky Bros, Inc, Dept M-14, 4915 
W 67th St, Chicago, Ill 


Glass Dispersions Developed 
For Metalworking Lubrication 


Two new glass dispersions provide a 
protective and lubricating coating for 
forging of special alloy steels, ti- 
tanium, and other metals which are 
particularly subject to oxidation or 
gas absorption at elevated temper- 
atures during pre-heating and form- 
ing. 

Dispersions are applied at room 
temperature, forming a dry, contin- 
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uous film which inhibits oxidation 
and surface contamination during the 
heating cycle. At a temperature be- 
low that at which the work is forged, 
the glass fuses to the surface, pro- 
viding a true hydrodynamic film dur- 
ing the forming operation. 

No. 239 contains a glass with fusion 
point of about 1100 F; No. 240 has 
fusion point of about 1300 F. 

Acheson Colloids Co, Port Huron, 
Mich 


Sonic Analyzer Spots Mechanical 
And Electrical Flaws 

Model LP-1a sonic analyzer, through 
spectrum analysis of sounds, vibra- 
tions and waveforms, is used to iden- 
tify mechanical and electrical defects 
and variations in many types of ro- 
tating and oscillating machinery. By 
converting any parameter to an elec- 
trical waveform through a sensing 
device such as a microphone, the 
unit makes it possible to determine 
relative strength of various compo- 
nents, to measure individual distor- 
tion components rather than total 
distortion alone, and to observe 
changes in energy distribution as the 
waveform varies or as design con- 
stants are altered. 

An optional recorder may be added 
to give a permanent record of wave- 
form content over extended periods. 
Analyzer has a logarithmic sweep 
range of 40 to 20,000 cps. 

Panoramic Radio Products, Inc, 10 
S Second Ave, Mt Vernon, NY 
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UPPER HORN BEARING ASSEMBLIES for 1957 automobiles are assembled on 
this 12-station machine which has a Model MDA24 LT index table, 36-in. dial 
plate, pneumatic-operated work stations, and electrical control system. Machine 
= 900 complete assemblies per hr—Cimco Engineering Co, Ann Arbor, 
Mic 
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HIGH-EXPLOSIVE 8-IN. SHELLS are 
hot pierced on 1000-ton special hy- 
draulic press. Press has bed area of 
66 x 60 in., 98-in. daylight, 60-in. 
stroke, and is equipped with 150-ton 
hydraulic ejector with 24-in. stroke. 
Unit is equipped with pressure vessel 
(shown at right) of sufficient capacity 
to perform a high-speed pressure 
stroke of 19 in. Power system requires 
530 hp for operation—Hydraulic Press 
Mfg Co, Div of Koehring Co, Mt 
Gilead, Ohio 


Norton Coating Protects Metals 
Against Heat and Erosion 


Rokide spray coatings consist of 
hard, adherent, crystalline refrac- 
tory oxides which protect underly- 
ing material against high tempera- 
tures and abrasions. Available in 
three forms—aluminum oxide (des- 
ignated Type A), zirconium oxide 
(ZS), and stabilized zirconia (Z)— 
coatings can be applied to a variety 
of materials, particularly metals. 

General properties of the coatings 
include high melting point (3600 F), 
extreme hardness, relative chemical 
inertness, high resistance to corro- 
sion, low coefficient of expansion, 
and resistance to mild impact. There 
are some limitations: ceramic mate- 
rials are non-ductile at room tem- 
peratures; compressive strengths are 
about ten times greater than ten- 
sile strengths; materials are some- 
what porous, and in some cases cor- 
rosive agents will permeate them. 

Prior to coating, base being coated 
is roughened with an abrasive-blast 
operation. Thickness of coating can 
be accurately controlled within 
range of 0.005 to 0.100 in. 

Norton Co, Worcester 6, Mass 
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NEW 16” x14’ LATHE 
for LLC NI G3 work 


Designed especially for those who need 
more between-centers capacity (up to 129”) 
this new lathe has all the convenient 
features, precision and versatility that 
have made 16”-swing South Bend Lathes so 
popular in the better shops for more than 
fifty years. Except for the longer bed, 

it has the same specifications and takes 
the same chucks, tools and attachments as 
other 16”-swing South Bend Lathes. 





Although it is especially suitable for 
extra long: work, the 16” x 14’ South Bend 
Lathe is easily adaptable to the more 
ordinary jobs. It can be busy all the time, 
even though you need extra capacity 
only occasionally. 


Write for complete information — base 
price $3,096. 


Capacity between 
centers 


Swing over saddle 
cross slide 


Spindle bore 
Collet capacity 


Spindle speeds. .(6 to 16) 
15 to 980 r.p.m. 


Power feeds, cross and 
longitudinal 48 each 


) : Thread cutting range 
Fal «sees. 48 pitches, 4 to 
‘ M y\ } 224 per inch. 
NEW SUPER RIGID . 
X-BRACED BED 





The new South Bend 14-foot bed is a master- ES 
piece of modern machine tool engineering. SOUT 


Extra heavy I-section side walls are reinforced —_— BEND 


the full length of the bed with deep, continuous y y 
X-bracing cast in to provide extreme rigidity. - 
This assures permanent alignment cf head- vA Ss oO U T H B E | |) L A T H & 
stock, tailstock and carriage. Bed ways are of SOUTH BEND 22. INDIANA 

’ 


generous proportions and are precision finished 
the entire length of the bed. Builders of Lothes, Milling Machines, Shapers, Drill Presses and Pedestal Grinders 
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Welding Positioner for Jobs 
Requiring Close Speed Regulation 
Model 10P, designed for handling of 
lightweight weldments for manual 
and automatic operations, is driven 
by a 1/3-hp Servospeed electronic 
variable-speed drive which includes 
dynamic braking and jogging and 
has a speed regulation of 2% of set 
speed. 

Unit has load capacity of 1000 lb 
at 4-in. eccentricity and 4-in. center 
of gravity. Round table has dia of 
29 in. with four radial T-slots. Height 
adjustment is from 27 to 42 in., man- 


ually or motor operated. 
Worthington Corp, Positioning Equip- 


STAYS LEVEL | men ian 


Insert shows use of 


T O O Oo O5 E pres sag Hay greg Modular Cabinets Built From 
. wi isd Basic Metal Components 


This Norton Grinder, installed on 26 Arr-Loc mounts, is regularly checked a RN a. haat rom 
for level at 3-month intervals . . . and always holds the .0005” level required ot tide “hich tux bpm themes 
by manufacturer’s specifications, with no adjustments necessary. from 75 standard building-block 
components and 125 sub-parts. Mod- 
ular units are factory sub-assembled 
and the purchaser merely bolts the 
Yy units together to form a finished 
ou get a permanent cabinet. 

/j. 2 oun pennele Rathore 4 Forty different types of panels, 4 
Si Ur. Or mounts that Resist oil, 
oon fp UO water and alkali, Per- 
mit easy leveling, Elim- 
inate need for bolts or 
cement, Hold machines 
in place, Reduce trans- 
mitted vibration from 

the floor. 


Jigborers, grinders, lathes . . . all of your fine tolerance precision machines 
, . . Should be installed on A1r-Loc to safeguard the accuracy originally built 
into them by the manufacturers. 





Return Coupon for Air-Loc Samples and Booklet. 
AIR-LOC DIVISION 
Clark-Cutler-McDermott Company 
Franklin, Massachusetts 


NAME . TITLE 


(Please Prin?) 


| COMPANY 
ADDRESS 


city STATE ; a “Why can't Brasher eat his lunch like the 
| rest of us?” 
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HAT’S COOKING ON DIE SETS <7 


The egg you've laid, brother, if the job isn't right. 

Whether you're the tool engineer or the diemaker, once the die’s in the 
line it has to produce or you've had it. And today it has to produce hundreds 
of thousands, even millions, of parts to pay for itself. 

Obviously the die set is no place to cut corners. It’s not only the heart of 
the die but frequently it’s the least expensive part of the die anyway. A 
few dollars saved here won't go very far spread out over the life of the die, 
and it can prove costly. 

Making quality die sets is our business. Quality means precision and 
stamina: 


OFFICES IN PRINCIPAL INDUSTRIAL CENTERS Precision for fast, accurate diemaking and lasting production 
accuracy. 
Stamina to assure long, trouble-free operation in the line. 
For your convenience, Detroit Die Set stocks over 2000 standard die 
sets. Our new catalog covers them all, plus details on specials, too. Ask for 
your copy on your company letterhead today. 


2895 WEST GRAND BOULEVARD e DETROIT 2, MICH. 





This chart converts 


PN b Me) ohilaol celiil loleohiols 
into a 3-way measuring 


nakelealiaiee 


0.G.P. TOOL ROOM CHART-GAGE with grids for 
vertical and horizontal measurements, protractor scale 
for angles, radius circles for measuring holes, fillets, etc. 


Here’s why you can save time and money by converting 
your optical comparator into a measuring 
machine: The O.G.P. Tool Room Chart simplifies the 
measurement of tools, dies, gages and parts. 

For your “run-of-the-mill” measuring jobs, you'll find 
this much faster than micrometers or gage blocks. 


EVERYTHING 

TO MAKE YOUR 
OPTICAL COMPARATORS 

MORE USEFUL 


OPTICAL GAGING PRODUCTS, INC. 
26 Forbes Street, Rochester, New York 
I'd like more data on how to use measuring charts to save time 











OPTICAL GAGING PRODUCTS, INC. 
SPECIALISTS IN PROJECTION GAGING 
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different size drawers ranging from 
7 to 14 in. high and 16 in. deep can 
be fastened together with Philips 
screws and Tinnerman speed-nuts to 
form cabinets up to 81 in. in height. 
Components are made from cold- 
rolled steel and are finished in 2- 
tone-gray baked enamel. 

Elgin Metalformers Corp, 680 Cong- 
don Ave, Elgin, Ill 


Pump and Motor Combined 
In Lightweight, Compact Unit 


Powermite model illustrated com- 
bines positive displacement internal 
gear rotary pump, driving motor, and 
cooling blower in a space measuring 
8% by 4% in. Single shaft serves 
all the units. 

Designed for original equipment 
manufacturers, and furnished in 
large production runs only, unit is 
available in a wide variety of pump 
and motor combinations for hydrau- 
lic, oil burning, lubrication, and 
other services. Model pictured has 
capacity of 18 gal per hr at 300 psi, 
and is driven by a 1/12-hp motor at 
175e rpm. 

Tuthill Pump Co, Dept PR, 939 E 
95th St, Chicago 19, Ill 


Chamfering Tool Deburrs 


Hole While Tapping 

Burr-Bit slips over the tap, deburrs 
the hole as tap is being withdrawn. 
Adjusted to the varying web thick- 
nesses of the tap by a Nylock set- 
screw inside the flute, device can be 
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MOUNTAIN~DOWER 


—or a touch 
of pressure 


The heavy machines and equipment 
used in the great iron mining industry 
present a variety of problems when 
repair or maintenance is necessary. For 
this work the accurately controlled ac- 
tion of Rodgers Hydraulic Forcing 
Presses is a real time and work saver. 
A Rodgers Forcing Press puts a 
mountain of power at your fingertips 
to force wheels, sprockets or gears from 
their shafts and for straightening, as- 
sembling, swedging or upsetting jobs. 
Operators also use the versatility, speed, 
power and positive control of a Rodgers 
Forcing Press to efficiently perform 
small pressing and forcing jobs with 
isn just a touch of pressure—tasks once 


POWER FOR BIG JOBS —This Rodgers 600-Ton Inclined Forcing Press done only on vertical shop presses! 
is forcing a large gear and sprocket from a mine machine shaft. 


you get both with RODGERS FORCING PRESSES 


Rodgers vertical, horizontal and inclined forcing 
presses offer capacities from 100 to 600 tons... 
up to 9 feet between tension bars... up to 16 
feet between ram and abutment .. . single or 
double acting cylinders with 13 or 26-inch ram 
travel (72-inch travel available) . . . electrically 
powered hydraulic pumps with selective, posi- 
tive pressure adjustment and remote control . . . 
removable press cylinders that can be used in 
special jacking or pulling jobs . . . and many 
more features that assure you of dependable, 
long life operation—all fully 

described in this Rodgers 

Catalog Number 315A. 


Write for if today f LIGHT TOUCH FOR SMALL JOBS—This Rodgers 300-Ton Inclined Forcing 
Press is used on small as well as large equipment repairs. Here, a pin is 
being pressed out of a tractor idler support bracket. 


Rodgers Hydraulic Inc. 7407 Walker Street, Minneapolis 26, Minn. ad 


Designers ... Manufacturers of: 
=|; 
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This valuable manual | NEW SHOP EQUIPMENT 


‘i | used on practically all taps of all 
published by LA p 0 NTE manufacturers. 


Unit will reportedly operate ef- 
ficiently where material is thin, since 
it chamfers just the top thread, al- 


is yours for the asking lowing more threads per inch for 


gripping. Fits all two and four-fluted 
taps from No. 2 to % in. in all 
pitches. 

Vernon Devices, Inc, 481 E 8rd S8t, 
Mt Vernon, NY 


Tap Produces Acme Threads 
In One Pass, Without Leadscrew 


Roughing section of the tandem- 
style Unipass has a thread with 
greater included angle (to 50°). 
Threads can be relieved more ef- 
fectively, and the wide flat Acme 
crest is absent. Free-cutting charac- 
teristics eliminate tool breakage 
| caused by excessive torque and chip 
loading. 
Because starting threads serve as a 
pilot, reaming is eliminated. Lead- 
screw equipment and skilled opera- 


Using photographs, drawings, and descriptions, this (Continued on page 200) 
24-page manual tells exactly bow you can get the most out of 


your broaching tools 
@ while on the machine 


@ when re-sharpening 


a 


DEPT. 27 | 


@ in transferring between departments in the shop. 


Divided into three sections as noted above, there are 
nearly fifty specific recommendations in the booklet, plus a 
special section of seven tips of caution ... “Never!” ... 
using cartoons to drive home the points. 


A copy will be sent to you 
immediately on receipt of 
your request. 


Ask for 
BOOKLET "2" 


THE LAPOINTE MACHINE TOOL CO. 


HUDSON, MASSACHUSETTS — U.S. A. 
in England, Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS 
OF BROACHING MACHINES AND BROACHES 


LAPOINTE-BROACHES, Eleciohfged 


increase broach life between grinds 
from 2 to 10 times. 


“Do you suppose it’s trying to tell us some- 
thing?” 


known to be the best in 


=], 407 Neda li ic 





Factory Mutual Laboratories, Norwood, Mass. 


Factory Mutual Laboratories test 


SHELL IRUS FLUID 902 


the low-cost, fire-resistant hydraulic fluid 


Factory Mutual Laboratories, the well-known indus- 
trial testing authority, recently evaluated Shell Irus* 
Fluid 902. 


The tests performed included: 


1. Flash Point 
2. Autoignition 
3. Flame Propagation 


In plant after plant, users 
find that Shell Irus Fluid 
902 is comparable in fire 
resistance to much higher- 
priced hydraulic fluids. 


The Shell Industrial Engineer can give you more 
information about these tests. 


*Trademark 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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new automatic 
production-type 


honing: machines 


for bores up to 2” diameter 


FT Uh folaat- tite 
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automatic 
ejection 





Designated as Models No. IOAI and 15A2, 
these new Single Spindle Vertical Honing Ma- 
chines are an example of complete automation 
in small size, highly accurate, simple machines 


as designed by Barnesdril engineers. 


These machines feature air-impulse hone expan- 
sion with automatic rapid expansion, feed and 
collapse; automatic bore-to-bore sizing; and 
hopper loading. Automatic shut-down when 


stones are worn is also provided. Optionally, 





parts can be automatically pre-gauged, honed, 
post-gauged, sorted and ejected. 


Because these machines have an all mechanical 
system with a Vee-belt spindle drive, size and 
cost are minimized and maintenance is greatly 
reduced. Rigidity and accuracy are further en- 
hanced by suspending the reciprocating head 
between two columns. 


If you have a bore finishing problem, send spec- 
ifications and requirements for estimates of 
machines and tools to do the job. 
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model no. 10A1 





—~— 





specifications 


Capacity (Inside Diameter) 

Spindle Travel Maximum 

Swing . 

Lift Out Stroke 

Rotation and Reciprocating 
Motor abe. 

Overall Height 

Floor Space 

Net Weight 

Gross Weight (Crated for 


Domestic Shipment)........ 


Gross Weight (Boxed for 
Export Shipment) 

Cubical Area for Export 
Shipment .. 
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model model 
No. 10A1 No. 15A2 
¥%"tol" V2" to2" 
2\/" 6" 
10" 15" 
6" 8" 


. %HP  2H»P. 
72" 88" 

32"%45" 42x63" 

1150 Ibs. 1650 Ibs. 


1450 Ibs. 1950 Ibs. 
1750 Ibs. 2250 Ibs. 


159,600 162,480 
cu, in. cu. in. 


BARNES DRILL CO. 





830 CHESTNUT STREET © ROCKFORD, ILLINOIS 
th year DETROIT OFFICE: 3419 South Telegraph Road 





GUARANTEED ACCURACY 


—as attained with any of the 
7 SIP JIG BORERS and SIP 
OPTICAL JIG BORING, MILLING 
and MEASURING MACHINES— 
will furnish your plant with 
the permanent means (1) to 
define, establish and main- 
tain the highest possible pre- 
cision standards in your 
manufacturing processes, so 
as (2) to improve your 
quality-of-output and econo- 
my-of-operation. These and 
other profit-advantages are 
interestingly demonstrated in 
the film offered below. 


FREE Showing 16mm. Sound Film 


PRECISION’ 


AMERICAN SIP CORPORATION 
100 East 42 Street, New York 17, N. Y. 


Please arrange, with no obligation, 
for a free group showing at my 
plant of your 25 minute, 16mm. 
sound film, ‘“‘Preduction with 
Precision.” 











ADDRESS 





city 





STATE 








NEW SHOP EQUIPMENT 


tion are not required, while thread 
| tolerances are maintained on starting 


threads. Taps are available in all 


standard sizes. 


Regal Division, Beloit Tool Corp, 


Beloit, Wis 


Benchmaster Press Has Wide Gap 
Between Column Members 


Designed for operations requiring a 
wide gap between column members, 
2-ton fixed-bed, gap-frame press has 
a 44-in.-wide opening through the 
back and a bed measuring 4% x 7% 
in. 

Max shut height, bed to slide, is 
4% in. with a standard stroke of % 
in. Press is equipped with sliding 
key-type clutch, has adjustable gibs, 
and operates at 280 to 290 spm. 
Weight, less motor, is approx 100 lb. 


Benchmaster Mfg Co, 1835 W Rose- 
crans Ave, Gardena, Calif 


Drafting Machine Available 


With Wide Choice of Scales 
Made of acrylic plastic, the Adjust- | 
able Scale-Drafter has two beveled | 
flat scales attached to a swivel quad- | 


rant. Quadrant rotates on a base 
that is graduated from 0 to 90°. 
Clamping screws lock quadrant in 
any desired position. Device can be 





GUARANTEED ACCURACY 


has developed from more 
than 90 years’ specialization 
with practical metrology. 
The resulting sip techniques 
—as used in length measure- 
ments by national Bureaus 
of Standards—may be most 
profitably applied with sIP 
UNIVERSAL & LINEAR MEASUR- 
ING MACHINES, SIP high pre- 
cision MICRO-INDICATORS, and 
SIP PROFILE PROJECTORS. How 
well these techniques and 
machines can work to your 
advantage is illustrated in 
the film offered below. 


FREE Showing 16mm. Sound Film 


AMERICAN SIP CORPORATION 
100 East 42 Street, New York 17, N. Y. 


Please arrange, with no obligation, 
for a free group showing at my 
plant of your 25 minute, 16mm. 
sound film, “Absolute Measure- 
ments.” 





NAME 





FIRM 





ADDRESS 





city 





STATE 
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ONE OIL, MANY METALS. Moderately priced Sunicut 5534 gave uniformly ex- 
cellent results in the machining of this wide variety of top-quality steel parts. 


Designed especially for job shops... 


NEW SUNICUT 5534 CAN BE USED 
ON A WIDE VARIETY OF STEELS 


SUNICUT® 5534 ends your search for a 
single cutting oil that can assure quality 
machining of a wide variety of ferrous 
metals...ranging from B1112 to 4130 and 
including free-machining stainless steels. 

A non-emulsifying, transparent cutting 
oil, Sunicut 5534 can speed production of 
general screw machine and turret lathe 
work. It gives excellent finish in tapping, 
drilling, threading, and light stamping op- 
erations and can be used on many special 
jobs run at both high and low speeds. 

Try moderately-priced Sunicut 5534. It 
can save you money by reducing your cut- 


ting oil inventories and oil change time. It 
can boost your production and profits. 

For detailed information, prices and de- 
livery data about this new, versatile cutting 
oil, call your Sun representative today. Or 
write directly to SUN OIL COMPANY, Phila- 
delphia 3, Pa., Dept. AM-5. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY philadelphia 3, Pa. 


MPANY 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
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another BAKER bonus 


RTA-PAK 


... SERVICE IS A SNAP 


( ) Porta-Pak hydraulic 
power source 

( ) Exclusive twin-pull hy- 
draulic feed cylinders — 
compact, easily access- 
ible. 


Here’s a separate hydraulic 
power source that’s attached to 
the machine only through the 
hydraulic lines. So it can be 
placed in any convenient 
location . . . and it’s always 
easily accessible for service. 

A completely self-contained unit. 
Porta-Pak can be furnished 

on all Baker specials — or on 
Baker Basics, for automation 


with standard machines. 


BAKER 
AUTOMATION 


Best in the long run 
Practical in the short run 


eeeveeeeeeeeeee0@ CHECK AND MAIL FOR DATA ceoeeeceecoccsoece 


BAKER BROTHERS, INC. 
Dept. AM-557, Toledo 10, Ohio 


Yes, tell me more about these Baker Bonuses. 





Hardened, ground steel 


= 


NAME AND TITLE 





or cast iron ways— 
durable 


COMPANY 





ADDRESS 


~ 
~— 


Big ball bearings 
throughout, rugged con- 








struction city 


SCCCSSSSSSESESESESSESSEOSEOSSESSSSSESSSSSSSeeeeeeeeeeesece 


202 


ZONE STATE 
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ordered with 6- or 12-in. scales ir 
either architect’s, engineer’s or me 
chanical draftsman’s models. 

Alvin & Co, Windsor, Conn 


Hyster Outside Lift Truck 
Handles 7000-lb Loads 


Pneumatic-tire lift truck, Model 70, 
is designed to work over rough ter- 
rain. Truck, which can handle 7000 
lb, has a turning radius of 100 in. 
and a length of 106% in. 

Large bore and stroke enables the 
70-hp engine to develop a rated 
torque of 182 ft-lb at 1200 rpm. Hy- 
draulic-booster-type power steering 
is standard equipment. Truck can 
be equipped with a number of spe- 
cial attachments in addition to lifts. 

Hyster Co, 2902 NE Clackamas St, 
Portland 8, Ore 


Overhead Cable Conveyor System 
Available as Complete Package 


Standardized floor-mounted  sup- 
ports, designed to simplify installa- 
tion of overhead cable conveyors, 
may be lag-bolted to the floor, or 


Bud S~yder 
“Remember now! Come out as soon az the 
cheese starts to melti’’ 
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BEARING TIPS by McGill 





Let a camfmRoce bearing be your guide 


TRADE MA 


Obtain freer rolling, 
improved alignment and 
positive side thrust 


In guide and support roller applica- 
tions CAMROL Cam Followers in- 
sure free rolling action and positive 
side thrust while eliminating the 
wear of more costly flanged wheels. 
Then, too, they provide improved 
alignment and low starting and run- 
ning friction with high unit load and 
shock capacity, especially at low 
speeds as track rollers. Lubrication 
is simplified and maintenance can 
be reduced to a minimum in these 
applications. Specify the interchange- 
able sealed SGR series for added pro- 
tection against contamination. 





camRoe CF bearings provide friction-free 
track rollers for automatic mold blower 


McGill CAMROL CF rollers are 
used as guide rollers to form a mold 
conveyor in the Beardsley & Piper 
MBS-20 Mold Blower. The machine 
blows and squeezes cope or drag in 
a single automatic operation, han- 
dling up to 4 molds per minute. The 
CAMROL CF bearings replaced less 
efficient friction rollers in this appli- 











cation. Although, the duty here is 
rather light and speeds slow, the cam 
follower bearing provides lesser 
starting and running friction. This 
helps speed the flow of work from 
the machine, which must be fast and 
automatic. The integral stud feature 
eases assembly and its standard de- 
sign simplifies procurement. 


SECS SESESEHSSEEHEEEEESEEESESEOEEEEESEOEOEE 


: Insure performance with 


Pee eee eee eee eee EHH EHEHEEEEEeEHEee 





CF bearings minimize 
maintenance as crane 


side guide rollers 


McGill CF cam follower bearings 
serve as side guide rollers in over- 
head cranes manufactured by Louden 
Machinery Company of Fairfield, 
Iowa. Freedom from maintenance, a 
time saver because of the inaccessi- 
bility of the bearing when the crane 
is in operation, is an important ad- 
vantage of the cam follower bearing. 


Send for Catalog No. 52-A 


MGILI® ae i PY 


Precision Needle Bearings 


McGILL MANUFACTURING COMPANY, INC., 300 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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_-Want better Service on 


STAMPINGS? 


... then|count \" 


Our ability to I'™ 

use the best of | 
three stamping 

techniques, each | 

our own exclusive | 
development, 

assures lowest | 

»ossible cost on any | 
quantity—one toa 
million or more. 


A FEW PIECES—at Experimenta! or Pilot Stage 


NO DIES! Our machine cut 
method, applying custom-built 
slitters, cutters, saws, files and 
stock punches—PLUS special tech- 
niques and skills—produce these 
small quantities at very low cost. | 


I 
i 
I 
| 
| 
| 
l 
} 
J 
I 
I 
| 
I 
I 
I 
l 
: 
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SHORT RUNS 


PRODUCTION RUNS 


TEMPORARY LOW-COST 
TOOLING! To produce some- 
thing more than a few, but less 
than high production quantities, 
our simple contour dies—PLUS spe- 
cial purpose presses — keep costs 
low. 


MODEST DIE CHARGES 
on larger quantities! Here is 
where our regular production 
tooling, applies to advantage...to 
deliver high quantity Stampings, 
and at lowest possible unit cost. 








| 
}+-—_—_— PRODUCTION — 
SHORT RUN 
4 
MACHINE, 
cur ~ 











TOOL AND LA808 











cost oF 

















1.000 10,000 100.000 
NUMBER OF PIECES 





You can rely on it... WE LOOK AT 
ALL THREE —then determine the 
best method for fast, efficient, low- 
cost service. Let us quote on your 
next Stampings job. 











Free 12-page booklet shows how to 
save on stampings... write for it. 


STAMPINGS 
DIVISION 


**One Piece or a Million’’ 
3105 Union Street, Glenbrook, Conn. 
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placed on the floor and then sway- 
braced to plant walls. 

Pre-engineered hollow pipe stan- 
chions are used with standard Tipp 
brackets and adapters to make up 
the supports; all parts are inter- 
changeable with existing Tipp equip- 
ment. Bolts are used to assemble the 
systems, which are pre-assembled in 
the factory and shipped knocked 
down. 

Tipp Manufacturing Co, Tipp City, 
Ohio 


Flaw detection fluid called Immunol 
438, for use in aqueous phase mag- 
netic particle inspection of metals, 
replaces kerosene and mineral spir- 
its, and is said to give better defi- 
nition of flaw and to _ prevent 
rusting. Material is nonflammable, 
odorless, and self-cleaning. Fluor- 
escent or non-fluorescent paste can 
be uniformly suspended in a mix- 
ture of one part Immunol 438 to 17 
parts water. 

Harry Miller Corp, 4th 
Sts, Philadelphia 40, Penna 


é€ Bristol 


instrument Tests Hardness of 
Non-Metallic Coatings on Metal 


Device can test virtually all forms of 
coated metal, including flat stock, 
and is said to eliminate human errors 
and to supply laboratory-like pre- 
cision within plant production 
standards. Developed and licensed 


“by Crown Cork & Seal, Inc, Bal- 


timore, the instrument is easy to use. 

A stylus, linked to a_ thyratron 

through an electronic circuit, rests 
(Continued on page 208) 
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‘Why can’t you come in here, Jackson, for 
your pay like the rest of the men?” 
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NEW:--Type A 


REALLY SMALL 
IN SIZE AND COST! 


for applications requiring 
shorter timing periods, +15% accuracy 
and no interlocks 


Type B 


MACHINE TOOL STANDARD 
FOR MORE THAN 20 YEARS! 


for applications requiring timing periods 
up to 3 minutes, maximum accuracy 
and 1 or 2 instantaneous interlocks 


TYPE A 


.2 to 1 min. 
+15% 


TYPEB 
.2 to 3 min. 
410% 
pa Max. 2 Double 
Circuit 
25%"'x4 24" x 7%” 
Yes Yes 


600 V.AC 
250 V.DC 


COMPARISON 


Timing Period 








Accuracy 





Interlocks 





Panel Space 


Convertible 
Delay-On + Delay-Off 


Maximum Voltage 
AC—DC 








600 V. AC only 








Write for Timer Bulletin 9050 
Address Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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Oliver AUTOMATIC Face Mill Grinder 


Wheel dressed with every stroke 


The drawing above shows the grinding wheel passing over a cutter tooth 
after being dressed and formed automatically by a fixed diamond. This 
happens with each stroke of the Oliver automatic face mill grinder. Thus, 
complete accuracy of grind is certain regardless of the number of teeth in 
the cutter. This exclusive Oliver of Adrian feature prevents loading of the 
wheel and also permits carbide grinding with a silicon carbide wheel. Auto- 
matic feed-down accurately compensates for each dressing thus providing a 
fixed grinding line. 


The machine automatically indexes the cutter and controls the tooth shape 

by a simple cam arrangement so that any practical roughing or finishing 

form can be obtained. The machine grinds the corner angle, corner radius, 
Oliver face mill grinders are made face and dish all in one operation. Oliver’s face mill grinder is hydraulically 
in four sizes to accommodate operated for smooth, fast (4 to 8 times faster per cutter), accurate and 
cutters from 4" to 21" diameter. quiet performance. 





Automatic 
FACE MILL GRINDER 


.. . features real economy and 
fast, accurate grinding. One 
operator handles several ma- 
chines. Set-up is simple. The 
cutter is mounted on the face 
plate and the automatic index- 
ing mechanism adjusted. Re- 
quired clearance is set by mov- 
ing the work spindle to the 
desired position. All surfaces and 
radii are ground in one contin- 
uous operation. 


More OLIVER of ADRIAN Tool Grinding 


General Purpose 
FACE MILL GRINDER 


... heavy duty; for all types of 
face mill grinding on coarse and 
fine pitch cutters from 4” to 24” 
in diameter. All angles and clear- 
ances are instantly obtained 
without calculation. The cutter 
face, periphery and corner angles 
may be ground without altering 
the lip rest setting. The machine 
is completely universal. 


Arc Radius 
GRINDER 


. . . for accurate sharpening of 
face mills, channel cutters, slot- 
ting cutters, etc. The face, 
periphery and corner radius are 
ground with one pass of the 
wheel; radius blended in per- 
fectly. The machine will sharpen 
any radius up to two inches. 
Periphery clearance may be 
greater than the face. If de- 
sired, the machine will give a 
straight grind. High speed, dia- 
mond wheels may be used. 


m 
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ACE TOOL and 
CUTTER GRINDER 


Universal—grinds 
milling cutters, other 
cutting tools. Espe- 
cially suited to grind- 
ing tungsten carbide. 


TEMPLATE 
TOOL BIT GRINDER 


Controlled form grind- 
ing for high speed, 
stellite and tungsten 
carbide single point 
tools. 


SSHSSSSSSSSSSHSSSSSSSS CESSES SCESEEE 


No. 510 DRILL 
POINTER 


Semi-automatic. For 
drills 44” to 3” in dia- 
meter. No. 21 bench 
models ayailable for 
size 4%” and smaller. 


I 


DRILL POINT 
THINNER 


For low cost reclaim- 
ing of drills. Corrects 
off-center and _ too- 
thick webs and out- 
of-index cutting edges. 


SSCSOSSSSSSESSOSSSSSSSSSSSSESSSESSSSES 


DIE MAKING 
MACHINE 


Produces dies, gages, 
cams, templates, strip- 
per plates, etc. at 
greatly reduced costs. 
5 designs in 2 types. 





[] Drill Pointer 

[] Face Mill Grinder 

[] “Ace” Universal Tool 
and Cutter Grinder 


[] Die Making Machine 

[J Drill Point Thinner 

(] Template Tool Bit 
Grinder 


Just check the coupon for literature on the OLIVER of 
ADRIAN machine you are interested in. Send it today to. 


OLIVER .| ADRIAN 


OLIVER INSTRUMENT COMPANY 
1414 E. Maumee St. * 


NAME 
COMPANY. 
STREET. ees 
CITY. ZONE____STATE 














Adrian, Michigan 















FOR AUTOMATION ~~. 
on surface of sample. Weight, in 
form of spool-shaped weight, is ap- 
plied to stylus gradually. If weight 
is sufficient to cause stylus to pierce 
coating and come into contact with 
metal surface, the thyratron closes 
a relay and a calibrated scale indi- 
cates the weight required to break 
through coating. 

Gardner Laboratory, Inc, Bethesda, 
Md 
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PATENT PENDING 


: GEAR MOTOR called Ritespeed is 
top performance- longest life availab!> from stock in all aati from 
% to 15 hp. A feature of the motor is 
the simplicity with which the cartridge 
assembly and electric motor can be 
removed from the gearcase without 


All S-P cylinders are engineered throughout for high 
speed, efficient operation. Piston rods are heat treated 
and hard chrome plated to resist scoring. Bronze car- 
ee A ee heer dr — touching the base of the unit. All in- 

q 8 ae ee tegral sizes have totally enclosed, fan- 
End plates are rolled steel. All S-P cylinders are built cooled motors, NEMA standard D 
to JIC standards. | flange, at no extra cost—Rockwood 


S-P STANDARD AIR CYLINDERS have brass tubes to | Pulley Mfg Co, Inc, 20 Crosby St, New 


























eliminate corrosion. Cushions float on O-rings for York 13, NY 

maximum cushioning. Eleven bore sizes, 1/2” — 

14”. 21 mounting types. Readily modified for oil or | Small-hole attachment for turret 
water. Send for Catalog No. 110. | drilling will drill deep holes from 






0.004 to 0.1969 in. in diameter. Preci- 
sion collets are used instead of bush- 
ings to hold the drill, reducing setup 
time and eliminating costly tooling 
time. Adaptable to all standard 


S-P HEAVY DUTY AIR CYLINDERS for automation 
and other severe applications. Double porting 
for extreme high speeds. Heavy wall seamless 
steel tube. Nine bore sizes, 1/2” — 8”. Five 
mounting types. Approved and used by two 
major automobile manufacturers. Send for Cata- 
log No. 109-A, 





















. S-P HIGH PRESSURE HYDRAULIC CYLINDERS have 
seamless steel tube. Special locking mechanism 
eliminates tie rods. Designed for 2,000 psi. Eleven 
¢ models in 11 sizes. Send for Catalog No. 104. 











Step up production with S-P cylinders. Representatives in 
principal cities. Prompt deliveries. Order catalog by num- 
ber shown above. The S-P Manufacturing Corporation, 
30201 Aurora Rd., Solon, Ohio. In greater Cleveland. 


GPecify SP 


THE S-P MANUFACTURING CORP. 


SOLON, OHIO: e N GREATER CLEVELAND 









“If @ good machinist doesn’t need any tools 


. why do you keep borrowing mine . . .?” 
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A NEW HIGH-SPEED 
TANDEM 


GEAR HOBBER 
a new concept... 


. supplies the answers to gear 
production problems. It’s Michigan 
Tool’s newest, the Tandem High- 
Speed gear hobber, Model 1433. 
A machine that can be set up in 
tandem or in-line series to tailor 
gear output to needs. The 1433 will 
precision hob spur gears up to 12 
pitch or helical gears up to 30 
helix. Center distance between hob 
arbor and work spindle is 3% 
inches. Maximum crossfeed stroke is 
4 inches. 


. »» @ new dimension 


This new hobber lends itself to any 
degree of automation. Blanks may 
be supplied from an overhead dis- 
tribution system. A common sub- 
base—in any length or configuration 
—provides parts removal from any 
number of machines. All machine 
services including the master panel 
and electrical connections are self- 
contained as part of the basic 
“building-block.” Sub-bases are 
readily joined side by side to any 
length for any production rate. 





. . « @ proven principle 


The 1433 single-spindle hobber fea- 
tures “plunge” or standard cutter 
feed, vernier-scale helix angle set- 
ting and an automatic expansion 
arbor for workholding. Set up is fast 
and simple. Hob speeds range up to 
500 rpm—hob feed is infinitely vari- 
able. Automatic size control is also 
provided. Cut gears, automatically 
unloaded, are air-blast cleaned and 
automatically checked. 





For complete information on Mich- 
igan’s Tandem gear hobber, write 
for Bulletin TH-33. 


MICHIGAN TOOL 
COMPANY 


7171 E. McNICHOLS RD. ¢ DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD. 





CUTS TWO PD's 
IN ONE SETUP lene ; i 
WITH SAME TOOLS > ¥\ SECOND CUT 


A new two-stage Shear-Speed gear 
shaper does the job if you have a 
part (such as a two-step clutch) re- 
quiring two different pitch diameters. 
It eliminates second setups. The two 
sets of teeth are cut in sequence (the 
deeper teeth first) with the machine 
cutting head locked in two different 
positions. Differential tool feed takes 
care of the PD’s. Work cycle is auto- 
matic. All Shear-Speeds in the 1800 
series can be so modified. We'll be 
glad to fill you in on details. 








285 SHAFTS PER HR 
TRI-SPLINED BY 
“CHIPLESS MACHINING” > 


Three different involute splines are 


cold formed on a transmission shaft =—_—__*~ 

in this trio of Michigan Roto-Flo Le ty 

machines. Transfer devices make the i —— 1 f WG 
setup fully automatic after the first ~ ne 7 7+ 


station. The method also offers long 
tool life and added product strength. 
More information is available in our 
Bulletin RF-55. Write for it. 


















HIGHER PERFORMANCE | ; 
WITH IMPROVED ait, 
GEAR SHAVER > ee ies, 8 


. 4 t _t 

An improved Michigan Gear Shaver, ing Bl | ] 
Model V-48, cuts spur, spiral or her- ig "1 
ringbone gears up to 4 ft. P.D. It , “aan 8 
features full-range drive using only ; sa Le sal — 
two sets of change gears and an inte- Fe 
grated spiral pitch checker. Speeds 
and feeds are completely variable. 
Literature available soon. 


o- 





ae 
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MICHIGAN TOOL 


COMPANY 


7171 E. McNICHOLS RD. + DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD. 
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drives, attachment (called Drill-Tru) 
is available for B & S No. 00, 0, and 
2 automatic screw machines using 
turret driving attachments. 

Jersey Mfg Co, 407 Livingston: St, 
Elizabeth, NJ 


PRESS BENDING MACHINE of hori- 
zontal, hydraulic-powered design is 
built for producing bent ferrous or 
non-ferrous tubular parts in which 
two or more bends of varying angles 
must be in accurate relationship. Ac- 
curacy of bend relationships is as- 
sured by clamping one end of work 
and holding it stationary while a bend 
is produced on the other end by press 
ram and wiper die assembly. A 1000- 
psi hydraulic system powered by a 
30-hp motor and 40-gpm pump oper- 
ates unit—Walter P Hill, Inc, 22183 
Telegraph Rd, Detroit 19, Mich 


Weld Inspection Equipment 


KRH-3D portable unit provides 
source of current for inspecting 
welds for lack of penetration and 
fusion, thermal cracks both in weld 
and parent metal, and other defects. 
Unit furnishes both half-wave di- 
rect current for locating sub-surface 
defects, and alternating current for 
finding cracks open to the surface. 

Additional Magnaflux equipment 
includes YM-5 and Y-5 Yoke Kits 
for detecting cracks open to the sur- 
face, and a spray-on fluorescent 
penetrant method designated the 
ZA-43 Zyglo Test Kit. 

Magnaflux Corp, 7300 West Lawrence 
Ave, Chicago 31, Ill 


Light-duty slip coupling, designated 
L2, for directly connecting two shaft 
ends, features metallic friction plates 
and is available with bore dimen- 
sions of %, %, and %-in. dia in 
either member. Type 323 with disc 
spring assembly has max torque of 
9 ft-lb. Type 323A has coil springs 
(Continued on page 213) 
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MAGNETIC 
HOLD DOWNS 


A new, time-saving idea in hold downs — faster, easier and 
more convenient. Attaches instantly and holds to vise jaws 
in any position without use of shims, blocks or parallels. 

Clamping edge is 3/32”, will hold very thin work. Backs 
are tapered, forcing the work downward as the vise jaws 
close. A flat spring tab keeps the hold down in a horizontal 
position until pressure is applied. 





MITI-MITE 
MAGNETIC BASE TOOLS 
CATALOG 


Send for this new 12 
page illustrated catalog 
today. Contains full in- 
formation on the complete 
Lufkin line of magnetic 
base tools. 


MAGNETIC BASE 
HEAVY DUTY 
Surface Gage 


A large, rugged surface gage and indicator 
holder. Increased base size prevents rocking . . . 
larger, stronger magnets permit use with lug 
back and other heavy indicators and attachments. 

The two heavy duty magnets recessed into the 
solid aluminum base are completely isolated from 
the spindle and other parts to avoid transmissien 
of the magnetic pull. Polarity of the magnets is 
controlled by a king size on-off switch that turns 
the magnetic pull to full on .. . full off... or 
to any intermediate point to make minor adjust- 
ments in position. Ground and lapped, contact 
face has a V-groove, adapting it for use on 
cylindrical surfaces. 

New design scriber has a removable, long- 
wearing carbide tip which can be reversed to 
protect the tip from damage when not in use. 

Rugged, rocker arm and large diameter fine 
adjustment screw permit final, precise adjust- 
ments. 9” and 12” spindles, swivel indicator at- 
tachment, indicator holding rod, and scriber with 
reversible carbide tip are included. 18” spindle 
also available. 


BETTER MEASURE WITH [UF KIN 
TAPES * RULES * 
THE LUFKIN RULE COMPANY, Saginaw, Michigan 


IT PAYS TO USE YOUR INDUSTRIAL DISTRIBUTOR 


He offers 


PRECISION TOOLS 


emergency 24 hour service 





“BUFFALO” CAN SPEED UP YOUR TOUGHEST 


COMPLEX HIGH-CAPACITY DRILLING, TAPPING 
OPERATIONS FLOW SMOOTHLY — with a line of 
“Buffalo” No. 22 Drills like that above, turning out 
liquid meters at a high rate. Each operator handles 2 
to 4 setups without stopping for adjustments, and each 


spindle has both power and sensitive feed. Note that 


DRILLING 


all controls are easily reached — these giant 96”-high 
machines handle as easily as small sensitive drills, yet 
have 114” capacity in mild steel! Hand-scraped ways, 
husky 5.5” dia. columns, precision 6-spline spindles 
over 1” in least diameter. Write for Bulletin 2989G 
and see how these quality machines could be increasing 
your output and cutting costs. 


PUNCHING SHEARING BENDING 
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CHANGE DRILLING SPEEDS WITHOUT TIME- 
OUTS and enjoy the smoothest operation in drill his- 
tory with the great new “RPMster”! Its gearless drive 
provides instant, infinite spindle speed changes between 
100 to 550 RPM’s and 500 to 3000 RPM’s. Here is the 
really versatile machine for uninterrupted work flow 
through its entire capacity range of drilling, reaming 
and tapping. And the “RPMster” offers every other 
feature for accuracy and convenience — “Buffalo” all- 
geared power feed, back gearing, easy-action table- 
raising screw, hand scraped ways and vibration-free 
operation. Write for details and a demonstration of the 
“Q” Factor* built into this precision machine. 


MULTIPLE CPERATIONS — HEAVY 
PRODUCTION UP TO 1”—“Buffalo” 
No. 18 Drills are offered in 19 
models to fit your operation exactly 
— everything from single spindle 
bench or floor models to 6-spindle 
units for multiple operations on 
fixed setups — plus a full range of 
accessories. These are powerful, 
rigidly built machines, designed 
for easy adjustment and operation. 
Their 6-spline alloy steel spindles 
turn smoothly and without deflec- 
tion on two sets of precision ball 
bearings. Write for Bulletin 3123. 
*The “Q” factor — the built-in 
Quality which provides 
trouble-free satisfaction and long life. 


DRILLING OPERATIONS 


SMALL JOBS UP TO 42“—OR CONTINUOUS PRODUCTION 
— The “Buffalo” No. 15 Drill has the adaptability and the -:amina 
for both! Choice of 15 single and multiple spindle models and 
arrangements, full selection of accessories. Quick, handy adjust- 
ments and fatigue-free operation. A full-time production machine, 
too, with its 6-spline ball bearing spindle and overall husky con- 
struction. Write for Bulletin 2963G — there’s a “15” tailor-made 
for your operation! 


BUFFALO FORGE COMPANY 


509 BROADWAY ny BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


American Machinist + May 6, 1957 





—— 


_ 
—_— 
—— 


-—_—o 


a 


# 


e 
3 


for smooth, steady sliding way action 


Febis K lubricants — specially formulated to prevent the 
irregular, stick-slip motion of slow-speed sliding ways in ma- 
chine tools—are equally effective in higher speed operations. 
The special composition of Febis K lubricants gives them the 
unusual property of providing lower static friction than 
sliding friction. As a result, moving parts, starting with a 
low force, will not jump ahead. Febis K lubricants provide 
smooth, steady sliding action...assure better precision work. 
Febis K lubricants also help reduce wear because of their 
strong adhesion to sliding surfaces. And they have mild EP 
and rust-preventive properties. Febis K lubricants are avail- 


FEBIS 


212 


able in two grades: Febis K-53 — with the right viscosity for 
small- and medium-size machines; Febis K-73 — for heavier 
machines and more heavily loaded machines. Both Febis K 
lubricants have passed the Cincinnati Milling Machine Com- 
pany’s stick-slip test and have been checked and approved 
by the Bijur Lubricating Corp. for use in their automatic 
lubrication systems. For further information contact your 
nearest Esso Standard Oil Company Division Office: Boston; 
Pelham, N. Y.; Elizabeth, N. J.; Bala-Cynwyd, Pa.; Balti- 
more; Richmond; Charlotte; Columbia, S. C.; Memphis; 
New Orleans. 
FOR BETTER RESULTS 


PETROLEUM PRODUCTS 
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NEW SHOP EQUIPMENT 


to provide friction plate pressure, 
and is recommended for applications 
calling for torque of 2 ft-lb or less. 

Hilliard Corp, 100 W Fourth St, El- 
mira, NY 


} | 
Caterpillar Drive for Cable 
Conveyor Increases Load Capacity 
Caterpillar drive for Bush-Loek ca- 
ble conveyors allows large-radius 
traction wheels to be applied to 
straight conveyor runs. As a result, 
sizable loads can be handled on close 
hook centers. Special dogs engage 
cable and trolley with equal pressure 
from both sides, equalizing side 
thrust. Large-radius traction wheels 
guide cable around idler corners and 
permit clearance of large packages. 

E W Buschman Co, Clifton & Spring 
Grove Ave, Cincinnati 32, Ohio 


Straight-shank end mills with car- 
bide-tipped insert blades are offered 
in nine sizes. Diameters range from 
1 to 2% in.; length of cut is 1% or 
2 in.; shank lengths vary from 2% 
to 3% in.; and shank diameters 
range from 1 to 2 in. Right-hand 
cut is standard. Blades are held in 
cutter bodies by replaceable serrated 
wedges; for quick adjustments, cut- 


“Lucus, during coffee break everybody will 
drink coffeel’’ 
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send it 
out fo 


There is no faster, more reliable way to get help 
with difficult tooling problems than to send it to Columbus 
Die-Tool. Backed by 50 years of experience, CDT has 
three basic objectives when designing and building tools, 
jigs, fixtures or special machinery. 

1. Increase Production 
2. Improve Quality of Product 
3. Lower Production Costs 

These and other benefits are reasons why so 
many of the nation’s leading manufacturers regularly 
avail themselves of the specialized services of Columbus 
Die-Tool. Perhaps we can solve your tooling problem 
and help you make your product . . . better, for less. 


Columbus Die Trot 


AND MACHINE COMPANY 
P. O. BOX 750 e COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS ¢ FIXTURES ¢ SPECIAL TOOLS ¢ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 








SS 


‘SMOOTH » 


but plenty tough! 


G@ 





WENDT-SONIS tools cut 


stay sharp 


fast and clean 


Micro-photograph 
(right side) shows how 
Flo-Finish eliminates 
grinding marks. 


The difference is in the finish! 

All Wendt-Sonis drills, reamers, counterbores 
and other round tools are 30%, smoother by 
profilometer readings. Fio-Finish, an extra 
operation applied after final grinding, 
practically ihainsten grinding marks, 


For detailed information on Wendt-Sonis ~ 
tools, for competent technical 

assistance on tooling problems, see your 
Wendt-Sonis distributor's salesman, 


Send for free 94-page Catalog 
No. 55—Address Dept. AM-557 


WENDT-SONIS COMPANY 


Hannibal, Missouri @ Rogers, Arkansas 


. 
TEnca. ae 








NEW SHOP EQUIPMENT 


ter diameters can be_ increased 
in 1/32-in. increments by moving 
blades to adjoining serration. 

Goddard & Goddard Co, 12280 Burt 
Rd, Detroit; Mich 


Face milling cutter wedge of Eager 
Beaver line of cutters has been re- 
designed to accept solid carbide or 
carbide-tipped blades in same cutter 
body. One cutter may be used to 
cut all types of materials, steel, cast 
iron, brass, bronze, aluminum and 
magnesium. 

Beaver Tool & Engineering Corp, 
Royal Oak, Michigan 


Portable coil racks designed for 
heavy duty are built to occupy mini- 
mum floor space yet permit more 
stock tonnage to be stored. Units are 
custom built to any size and weight 
specification. Cradle is so arranged 
that individual coils can be removed 
from rack without disturbing bal- 
ance of stock in rack. 

Palmer-Shile Co, 16019 Fullerton, De- 
troit 27, Mich 


Air Cylinders 


Toolmor units give a full line-pres- 
sure power thrust with heavy hard- 
ened steel piston. Square and 
parallel sides simplify tooling instal- 
lation; universal mounting permits 
either horizontal or vertical thrust 
use. 

Cylinders are available with stand- 
ard, ball, swivel, threaded, or tool 
blank piston ends, in various length 
strokes beginning with % in. 

Burklyn Co, 3429 Glendale Blvd, Los 
Angeles 39, Calif 


“I'm afraid you fellows haven't quite got 
the ideal” 
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Free Literature 


To order any of these bulletins, please use 
cards at start of this setcion—page 176c. 


MACHINES AND ATTACHMENTS 


3 DRILLPRESSES — Rockwell Manu- 

facturing Co, Delta Power Tool Div, 
470 N Lexington Ave, Pittsburgh 8, Penna. 
12-page illustrated bulletin describes and 
gives specifications for floor and bench, 
single and multiple spindle models in sev- 
eral basic sizes, including 17, 15, and 14-in. 
units. 


35 C-FRAME PUNCHES AND SHEARS 
—Williams-White & Co, Moline, Ill. 
8-page Form 74 contains illustrated descrip- ae 
tions of ve —_ in happy ca- : MODEL 1200 MODEL 1000 
pacities and throat depths, single or double : : : 
end, with plain or Bins -aecthenn: yale tables. X A rugged, horizontal band saw Big onery secant mera, 
Tools and attachments covered. eu for heavy duty production cut- using 1 mead gir, wsced = 
; ting, with a completely automatic 10”. 4 ee. ey: 
36 PRECISION JIG BORER — Opto- >) cutting cycle. Capacity: 12” x Ret Fg nc rodlhgg Bey gover 
Metric Tools, Inc, 187 Varick St, |) 16”. Wet cutting standard. Sey P pera gaa 
New York, NY. 8-page catalog 82-4 gives . 
detailed information on Leitz unit with 
6X6-in. measuring range, optical setting 
in 0.00005 in., circular setting in 10 sec. 
Design features pictured and described; 
operational principle discussed. 








3 PORTABLE SHAPE -CUTTING 

MACHINE—Air Reduction Sales Co, 
Div of Air Reduction Co, 150 E 42nd St, 
New York 17, NY. 8-page illustrated cata- 
log ADC 660B describes advantages and 
applications of Airco’s No. 4 Monograph. 
Features, cutting range, weights, dimen- 
sions covered. 


3 65-IN. HORIZONTAL INDEXING Bs iy ROTO-VEYOR BAR FEED 
MACHINE — Hartford Special Ma- MODEL 49-A Designed specifically for Model 
Dual purpose economy band saw 1200. All feed rollers powered. 
shown as a horizontal cut-off Not shown is the Wells-O-Bar 
machine. Raise cutting head to Feed Master, available for Mod- 
upright position—it’s a vertical el 1000, No. 8 and other pivoted 


3 GRINDER TOOLS—Rockwell Manu- : band sew. Capacity: 344” x 6”. type machines. 


chinery Co, Hartford, Conn. Literature il- 
lustrates and describes standard machine 
components available for assembly of auto- 
matic unit. 


facturing Co, Walker-Turner Div, 


400 N Lexington Ave, Pittsburgh, Penna. a WELLS UALITY CUT OFF SAWS 
8-page illustrated bulletin gives data on . ai = 


“light heavyweight”” machine tools, includ- 


tag a curioes grinder it can be weed on ... designed and engineered for the “VALUE BUYER” 


chip-breaker or tool and cutter grinder; 
floor and bench model tool grinders; work- 


holding accessories. Take a good long look at value . . . it’s an important factor in 


the fight to stem rising costs. 


TOOLS AND ACCESSORIES For over 30 years, Wells Manufacturing Corp. has cngiaonten 
into every hcrizontal metal cutting band saw, a combination o! 
4 ae DRESSING TOOLS — practical value features designed to give you the most for each 
raine-Schwartz Diamond Tool Co, rae r as 

$100 Lyndon, Detroit $8, Mich. Folder pic- dollar you spend. Extra rigid, heavy duty construction; “constant 
tures and describes standard tools for gen- load” blade tensioning; safety switches with overload protection . . . 
eral grinding operations, radius forming these are just a few of the value-packed features that help you do 
work, form dressing steps and other ir- a better cutting job at a lower unit cost. 

regular profiles, reproducing root sections - 

of Sot Unde cal telllate, te vidi 4s © _. Put Wells to the test . . . compare them with other makes. . . 
variety of multiple stone and diamond im- it’s the best way to satisfy yourself of their OUTSTANDING 

PERFORMANCE and BIG VALUE. 


pregnated tools. 
4] POWER BRUSHES—Osborn Manu- Ask your Wells Distributor for full information and assistance. 


facturing Co, 5401 Hamilton Ave, sos diectinasae ihe te imp cithiakeiaeee te hii ate iene 
Cleveland, Ohio. 4-page illustrated folder Model 1200 Model 1000 No. 8 Model 600 Model 49-A 
describes advantages and applications, spec- 
ifications and characteristics of the Matic Capacity, Rectangular 12” x 16” 10” x 16” 8” x 16” 6” x 13” 3%” x 6” 
brush for production use, and the Tuf- Capacity, Rounds 12%” 10” 8” 6%,” 3%” 
matic, designed for stronger action in Speeds, Ft. Per Minute 60, 115 50, 100 50, 100 50, 90 54, 100 
removing burrs and scale. 200, 300 175, 275 175, 275 160, 250 190 
4 ADJUSTABLE INDICATOR GAGE Motor Size - =: : VY, poe ; “ port “ wot Vg HLP. 

—Ellstrom Inc, 22088 Beech Rd, Blade Size 1” x 13'6” 1” x 11'6" Ye" x 116” 1%” x 82%," Y,”" x 5’ 
Dearborn 8, Mich. 4-page bulletin lists Height to Top of Bed 24%,” 25.” 25." 25." 24” 
prices, specifications, and suggested uses Floor Space 44” x 78” 24” x 72” 24” x 72” 21” x 50” 16%” x 38” 
for the Shalo-Chek, available in three Shipping Wt. (Approx. 1950 Lbs. 705 Lbs. 650 Lbs. 425 Lbs. 145 Lbs. 
standard models. Applications illustrated ee eee et seen sees cee seee see seeee boson sesteseececesa 


and explained, including use for checking - 
shallow dimensions at the machine without | } T7173 Vhe Pconcers of Horizontal 
disturbing setup. 
43 AIR SANDER—Sundstrand Machine | METAI CUTTING 

Tool Co, Magnetic-Pneumatic Div, 
Rockford, Ill. Bulletin 800-1 provides in- 
formation on Model 800 that weighs 3 Ib. B A N D S A W § 
operates at 6000 cycles. Applications illus- 
trated. 

WELLS MANUFACTURING CORPORATION 


4 WIRE TWISTER—Ralph C Robin- 
son Co, 2516 Crosby Way, North 




















505 Roosevelt Road, Three Rivers, Michigan 
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Free Literature 


Sacramento 15, Calif. 1957 catalog and 
price list covers the M-80 unit. Operating 
details illustrated, specifications provided. 


HEAT TREATING AND WELDING 


4 CONTROLLED ARC POWER SUP- 

PLY—Metal & Thermit Corp, Rah- 
way, NJ. 4-page illustrated brochure de- 
scribes rectifier-type welder that supplies 
current at preset constant voltages to as- 
sure more uniform bead shape. Equipment 
is adaptable to various automatic and semi- 
automatic welding requirements. 





4 GAS BURNERS — Selas Corp of 
America, Dresher, Penna. 4-page 
bulletin SC-1001 gives details on Series 
PRS unit which produces a sharp, spear- 
like heating flame for use in brazing and 
soldering applications where a high-temp 
flame covering a limited area is required, 
using any available fuel gas and air. 


PLANT SERVICE EQUIPMENT 


47 HYDRAULIC DESCALING EQUIP- 

MENT — Commercial Shearing & 
Stamping Co, Youngstown 1, Ohio. 36- 
page illustrated catalog D57C describes op- 
erating principles and features of ““Hydra- 
Jet’”’ equipment for removal of scale from 
bars and slugs prior to hot working. Spec- 
ifications given for standard models and 
components and arrangements used in in- 
dividually engineered systems. 


4 AIR AND VACUUM PUMPS— 

Leiman Bros, Inc, 102 Christie St, 
Newark 5, NJ. 16-page catalog 1957 gives 
data on rotary positive pumps, gas boost 
ers, and air motors. Includes construction 
details, dimensions, capacities, new per- 
formance curves, installations, plus line 
of accessories. 


49 PORTABLE VACUUM CLEANER 
US Hoffman Machinery Corp, 105 
Fourth Ave, New York 8% NY. 4-page 
bulletin M-135 presents detailed, illustrated 
description of Hoffco-Vac Model 35; weighs 
650 Ib, is 32 in. wide, permitting use in 
narrow aisles. Equipment is powered by 
a 6-hp motor plus a V-belt driven exhauster. 


5 4000-LB FORK TRUCK—Clark 
Equipment Co, Industrial Truck Div, 
Battle Creek, Mich. 6-page brochure gives 
details on Clarklift-40 with swing back 
hood, self-adjusting brake, adjustable up- 
right assembly, removable counterweight. 


s MOTOR-DRIVEN TROLLEY—Yale 

& Towne Manufacturing Co, Yale 
Materials Handling Div, 11,000 Roosevelt 
Blvd, Philadelphia 15, Penna. Illustrated 
4-page bulletin 1507 describes Rail King 
Tractor for use with monorail hand and 
electric hoists up to 3-ton capacity. Dis- 
cusses features of electric-powered unit; 
includes dimensions, travel speeds, and per- 
formance curve. 


52 MATERIALS HANDLING EQUIP- 

MENT — Uhrden, Inc, Tubar Lift 

se Div, Dennison, Ohio. 4-page bulletin lists 

You are invited a specifications and details of electric and 

40 consult our n manual lifting and stacking equipment. 

es * taff Lift models, 1000 to 3000-lb capacities, are 

engineering sta available with fork, platform, or combina- 

ebout your fin- / y tion lifts. Also covers hydraulic stackers 
ishing problems. e te ‘ Ig and telescopic lifts. 


53 FLUORESCENT LIGHTING GUIDE 

BOOK — Sylvania Electric Products 
Inc, 60 Boston St, Salem, Mass. 24-page 
booklet discusses general advantages, and 
includes sections on each of the lamp types, 
starters, lampholders, ballasts, and specials. 


54 CONVEYING EQUIPMENT—Rap- 
ids-Standard Co, 342 Rapistan Bldg, 

Grand Rapids 2, Mich. Bulletin LPV-56 
P.O. BOX 180, MAPLE ROAD EAST BIRMINGHAM, MICH | describes light-duty Press-Veyor Jr, cleated 
belt conveyor, to transfer stampings or 
scrap from press to tote bins. Bulletin 
that automatically cuts your costs MPV-56 covers the Press-Veyor unit which 


(Continued on page 220) 


Polishing, Buffing, Grinding, Filtering Equipment 
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FOR TOMORROW’S PRODUCTION TODAY 


Today, the automated, high speed grinding of 

new and improved metals calls for higher quality 

grinding wheels than ever before. Wheels like 

the Macklin V-8 illustrated above. V-8 is setting 

new standards of performance in the grinding 

of cemented carbide tools. It cuts faster with 
less push, and it’s easy on the tools. 
Your management will like V-8's 
long wheel life, and the way it cuts 
down operator fatigue. 


© 
ACKLIN company 


B--with MACKLIN “Wheels of PROFIT’ 


But, V-8 is only one of a complete line of Macklia “Wheels 
of Profit” for industry. Every Macklin wheel is designed 
to meet the demands of today’s production, is part of 
a program of constant product development and im- 
provement ... because planning for tomorrow’s pro- 
duction today is our most important job. 

YOUR NEAREST MACKLIN DISTRIBUTOR OR FIELD ENGINEER WILL 
BE GLAD TO DEMONSTRATE THE MACKLIN WHEEL WHICH IS BEST 
FOR YOUR PARTICULAR GRINDING PROBLEM. YOUR LETTER OR 
PHONE CALL WILL RECEIVE PROMPT ACTION. 


Dept. 70, Jackson, Michigan 


Wheels for... 


@ Surface Grinding 

@ Cylindrical Grinding 

@ Centerless Grinding 

® Tool Sharpening 

@ Wirebound Cylinder Wheels 
® Foundry Wheels 

® Segmental Wheels 

® Cut-Off Wheels 
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#2 Bay State mounted wheels are used 
by Lycoming craftsman, Fred Me- 
Call, on hardened steel drive com- 
ponent to “break” sharp edges which 
might cause points of weakness. 





Grinding at Lycoming Needs Wide Range of Wheels — 


Versatile En gineerin g 


To the Lycoming Division of Avco Manu- 
facturing Corporation at Stratford, Connec- 
ticut, dependability in aircraft engines is as 
important a product as the engines them- 
selves! And precision grinding, in many forms, 
helps produce this built-in dependability. 

For example skilled deburring of the acces- 
sory drive gear component shown on this 
page is important because sharp edges could 
set up points of weakness . . . and human 
life will be at stake. 


On these carburized steel parts with surface 
hardness to Rockwell C, a small spherical 
wheel of exceptional durability is needed to 
do the job neatly and precisely. A wheel too 
soft grooves quickly and leaves a ragged 
edge, needing another operation to finish it. 


Bay State specified, and manufactures for this 
job, a wheel that skillfully combines the neces- 
sary hardness with a clean cutting action 
which leaves no surface burn — also import- 
ant because all parts must pass 100% acid- 
etch inspection. 

Specifying and faithfully reproducing these 
efficient small wheels is one important Bay 
State contribution to the dependability of 
Lycoming-built engines. 

Accuracy in each production detail has 

earned record of dependability for 


Lycoming-built engines powering military 
_ and civilian aircraft. 

















Precision ground parts must 
meet the most rigid Lycoming 
standards of surface finish as 
well as dimensional accuracy. 


— 


a Giants like this 42” Bay State wheel mounted 
in special machines grind 3 O.D. dimensions 
and 2 faces on engine crank pins. 


¥ 


In the larger grinding wheel sizes, too, 
Lycoming depends on Bay State for many 
critical operations. The multi-purpose cylin- 
drical grinding set-up illustrated above is a 







typical case. 

This special Landis grinder mounts a mam- 
moth wheel, 42’ x 6” x 12”, specified by Bay 
State to perform a series of precision grind- 
ing operations on engine crank-pins. Three 
different O.D.’s and two faces are ground on 
this critical component, removing from .015 
to .050 stock. The part made of AMS-6415 
nitriding steel is finish ground in the soft 
state at about 35 Rockwell C. The successful 
Bay State specification was selected for its 


BAY STATE ABRASIVES 


Bay State Abrasive Products Co., Westboro, Mass., U. S. A. 
Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh. 
Distributors — All principal cities © In Canada: Bay State Abrasive 


Products Co. (Canada) Ltd., Brantford, Ont. 





Bay State Abrasive Engineer, Hugh 
| Reynolds, serves Lycoming as both 
supplier and consultant in many 
| phases of production grinding. His 


are valuable assets to this leading 
manufacturer. 









ability to produce fine, uniform finish, yet 
hold its corners for long productive periods 
between dressings. 


At Lycoming and other plants, Bay State 
engineers are solving grinding problems... 
applying grinding wheels from the smallest 
to the largest .. . specifying grinding wheels 
for every purpose, every type of machine. 


With confidence, call in Bay State through 
any of its branch offices or distributors. 
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Free Literature 


uses a magnetic field to keep materials on 
its steeply inclined belt; handles transfer 
of all iron or steel parts automatically. 


55 BRUSHES — Osborn Manufacturing 

Co, 5401 Hamilton Ave, Cleveland 14, 
Ohio. 4-page folder on Rota-Master 
brushes, made in 16, 18, and 24-in. face 
widths, describes applications including 
cleaning of conveyor belts, material spread- 
ing, dust removal, and metal finishing 
when used with abrasive compounds. Covers 
specifications, hp and machinery require- 
ments. 


Ly. MATERIALS HANDLING MA- 

CHINE Visi-trol Engineering Co, 
9345 Hubbell, Detroit 28, Mich. 4-page 
illustrated bulletin C-1056 gives details on 
Conveymatic Carrousel steel platen con- 
veyors for materials handling, automatic 
assembling, inspecting, or light machining 
operations. Includes construction details, 
sizes, travel speeds, working heights, load 


capacities, typical setup. 


TEST STANDS J N Fauver Co, 
19 W Hancock, Detroit 1, Mich. 8-page 
illustrated brochure describes standard and 
special units, as well as general purpose 
test stands and those for special applica- 
tion. Engineering data and drawings in- 
cluded. 


57 HYDRAULIC POWER UNITS AND 


58 PUMP SELECTOR CHART—Barnes 

Manufacturing Co, Mansfield, Ohio 
Illustrated catalog form 343 gives heads, 
capacities, and other data on units in- 
cluding gasoline, electric, diesel, and belt- 
driven; sump, diaphragm, standard, and 
self-priming models covered. 


59 MATERIALS HANDLING EQUIP- 
MENT—Elizabeth Iron Works, Box 
760, Elizabeth, NJ. Literature illustrates 
and describes “Lifetime” line, including 
ramps, pallet stackers, torque hooks 


GOOD BYE, MR MECHANIC 


Do some shop men tend to hold 
white-collar jobs in too high esteem? 
Is there a feeling that transfer to 
such a job will mean quicker promo 
tions, more opportunities to advance 
in pay and prestige? 


Ir 1s a grave mistake to neglect 
the needs of the shop in order to 
accommodate the conveniences of 
the drafting department. We read 
so much these days about the dan- 
gers of the future because of the 
scarcity of men of engineering cali- 
ber, but very little do we concern 
ourselves about the likely scarcity 
of well trained men who possess 
that manipulative potential, better 
known as skill, and the mental acu- 
men so necessary to think their way 
through constructive difficulties. We 
are going to need more than ever 
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the services of skilled men with 
trigger brains“in the machine shops 
of the future—more so than at pres- 
ent because the higher degree of 
automation is taking over pretty 
fast. Without the services of the 
first-class mechanics, who are adapt- 
able to changes, there is going to 
be a pretty serious bottleneck which 
will strangle our progress toward 
maintaining the technical superior- 
ity which we now hold. 

The false idea that the all-round 
mechanic is being relegated to the 
torch because of the influx of spe- 
cialization is nothing short of idiot- 
ic. Specialization is necessary in or- 
der to gain efficiency in production 
and, without a doubt, the all-round 
mechanic is the foundation for this 
specialization. We must have good 
toolmakers in order to create the 
tools for the specialist to use if he 
is going to make the most of his 
specialty. We need all-round ma- 
chinists who are capable of produc- 
ing new mechinery as well as to 
overhaul them in the event of 
breakdowns and deterioration 
caused by the strain of high produc- 
tion. 

This seems to be a long way 
around answering the question pro- 
pounded by the editor, about the 
relative values of the need of re- 
placements in the engineering de- 
partment and the shop, but the 
needs are also contingent upon the 
possible dangers confronting us 
should we neglect one in order to 
benefit the other. You can’t rob 
Peter to pay Paul and come out 
with a well-balanced organization. 

It is regrettable that industry 
doesn’t concern itself more about 
using its influence (and it would 
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Meet J. K. AIKEN 


... one of Bryant’s experts on inter- 
nal grinding of all types. “Ken”, 
who has been with Bryant for 27 
years, covers the New England 
territory. 
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The Bryant “Centalign” proves, over and over again, 
that you can cut internal grinding time up to 50%. 


The “Centalign” is a production-proven internal grind- 
ing machine, capable of grinding straight bores, tapers 
and raceways in precision bearings with incredible speed 
and constant accuracy. 


The “Centalign”, by means of its completely new con- 
struction principles, dramatically outperforms any and 
all other comparable equipment on the market. The produc- 
tion gains and cost savings it has given bearing manufac- 
turers throughout the world are so substantial, that no 
bearing manufacturer can afford not to investigate. 


Ask for an immediate demonstration! 


BRYANT Chucking Grinder Co. 


10 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis « Cleveland « Chicago « Detroit » Mt. Vernon, N. Y. + Philadelphia 


Internal Grinders . 
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be a mighty powerful one if it were 
pressed into the present necessity) 
in affairs of vocational education. 
Industry, being the basis of the na- 
tion, hasn’t taken enough leadership 
in letting its needs be known to the 
powers in education. To me it seems 
that it concentrates on the product 
and the profits it gets therefrom, 
whereas it should be aggressive in 
insisting that the needs of labor are 
supplied. It seems to take what is 
handed to it and has to make the 
most of it. 

Getting on with the Holland 
conundrum I might say that the 
man’s desire to work in the draft- 
ing room is probably inspired by 
his desire to climb the ladder of 
success wherein he sees greater pos- 
sibilities. While there are opportu- 
nities in the production end he may 
feel that with serious effort on his 
part he can accomplish his goal in 
less time if he entered engineering. 
If he is made of the right stuff he 
will certainly gain considerably 
from the course offered by the com- 
pany. No youngster, no matter if he 
be born in a packing case, should be 
deprived of the opportunity to ad- 
vance in his chosen profession. If 
he’s got the guts to apply himself 
and not gripe over hard work he 
will make the grade. It seems in 
this day of many diversions that the 
opportunities to gain the upper hand 
over his fellowmen are greater than 
ever. Cold blooded? Not at all. In 


this world of competition it is every 

man for himself as far as getting 

h d it ahead by his own effort is con- 
Ww en you nee I cerned, provided he doesn’t do it 
by stepping on another fellow’s 


neck. 





il Wh i k L 2 ' It may be that the selection of 

Holland was because of the chap’s 
Ca ee oc j ovejoy: potential which had been detected 
by Personnel. No doubt he made his 

For quick action — regardless of the size of your order — desire known at some time or an- 
call Wheelock, Lovejoy for alloy steel bars, billets or forgings. other and, when the need arose for 
Whatever size, shape or heat treatment you may need, you ' 
can get it when you need it by ordering directly from the 
W-L warehouse nearest you. 

Expert metallurgists will help you select from our own 
HY-TEN steels or the standard AISI or SAE grades. 

Write today to our Cambridge office for your free Wheelock, 
Lovejoy Data Sheets. They contain complete technical 
information on grades, applications, physical properties, 
tests, heat treating, etc. 


Warehouse Service — Cambridge e Cleveland e Chicago 
Hillside, N. J. ¢ Detroit » Buffalo e Cincinnati e Jn 
©anada — Sanderson-Newbould, Ltd., Montreal & Toronto. 


WHEELOCK, LOVEJOY x company, inc. 
137 Sidney Street, Cambridge 39, Mass. 


e™ 








American Machinist * May 6, 1957 





a replacement, he was seriously 
considered. 

I could have been content at the 
bench when I was a young squirt 
but I saw a greater opportunity for 
me were I given the chance to prove 
my worth as a draftsman and de- 
signer of tools. There are legions 
who have taken advantage of the 
drafting room to get ahead faster 
than would have been the case were 
they to have stayed in the shop. 
Some fellows like the clean en- 
vironment to work in and lose no 
time in making their desires known. 
Ever hear of anyone who applied 
for a transfer into the shop from the 
drafting room? ~— 

It certainly would be a good thing 
if some of the draftsmen would get 
into a shop for a while because they 
certainly would become better 
draftsmen as a result of the practi- 
cal experience. I knew of ene chief 
who wouldn’t hire a man for his 
department unless he had some shop 
experience regardless of the degrees 
he held from college. From my way 
of reasoning I wouldn’t call him a 
crackpot by any means. 

Jack Gleason 
Glendale, Calif 


THE SUPERINTENDENT of a well-known 
manufacturing plant where I had 
the privilege of working some time 
ago had the profitable vision of a 
practical man. He decreed that any 
need of men in the engineering de- 
partment should be supplied by 
those men who, at the recommenda- 
tion of the foreman, had proven 
themselves in the shop. 

If I interpret your question “Do 
some shop men have too much re- 
spect for white-collar jobs” I might 
say that some hold a high regard 
for those in the higher level of en- 
deavor in a sense that they look 
up to them with a certain respect, 
but when an error is made by any 
of those so-called theorists they 
take particular delight in making 
their amusement known. Some feel 
inferior in that they can’t wear 
clean clothes as the others do, while 
others spend some time in dreaming 
of the day when they can be on an 
equal level and share their isolation. 

There are workers who seem to 
be entirely satisfied with conditions 
as they find them, who are satisfied 
with their lot and have no desire 
whatsoever to be advanced to en- 
gineering. Then again we have the 
ambitious element who are not sat- 
isfied, and see a greater future in 


American Machinist + May 6, 1957 











IS pi efer red 


when 


com parison 


is made 


NO. 26 
AMPLIFYING 
COMPARATOR 


For fast, accurate measurements, 
Ames Dial Comparators are the 
choice of quality control men every- 


MODEL 130 GP, 


where. You get definite, impersonal 
readings directly from the dial. 
There’s no guesswork or figuring. 

Special comparators are available 
for measuring resilient materials 
such as rubber, paper, etc., and. for 
measuring non-yielding materials 


NO. 2@ DIAL 
COMPARATOR 


such as sheet metal, glass and plastic. 
Write for complete details. 


Representatives in principal cities 


E)B.C. AMES CO 
26 Ames Street, Waltham 54, Mass. 


MANUFACTURERS OF MICROMETER DIAL GAUGES e@ MICROMETER DIAL INDICATORS 
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GREATER ACCURACY 
with 


GOSS DELEEUW 


3 


AUTOMATIC 
CHUCKING 
MACHINES 


One of the many important advantages be- 
ing realized with this new chucker is the 
performing of ALL finishing operations on 
a single chucking of the work. In addition 
to the time saved, this feature, exclusive 
with Goss & DeLeeuw “1-2-3” machines, 
means only one handling of the work with 
an attendant greater accuracy. This ma- 
chine is in a class by itself in precision 
finishing. 

in Goss & Deleeuw "1-2-3" Auto- 
matic Chucking Machines, one, two, or 
three ends of the work are machined 
simultaneously or in sequence. There 
is no need for resetting, retooling or 
secondary operations. More work 
from one machine and greater ac- 
curacy are matters of record. 


Ask for illustrated literature describing the 
operation of this chucker in detail. Send 
samples of your work for time and cost 
estimates. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 











the field of engineering. The former 
should not be encouraged to make 
a change, because good mechanics 
are needed, and a good worker who 
is satisfied with his job is a happy 
worker and less likely to fall prey 
to the trouble-making element ac- 
tively engaged in causing dissatis- 
faction among the employees. 

The first-class mechanic who is 
happy on the job should be left 
where he is if that is his wish. He 
(let’s call him Harry for conven- 
ience) has a good job and likes his 
work. Harry knows the value of 
cooperation with his foreman and 
his fellow workers, and is intent 
upon doing all he can to promote 
the welfare of the firm for which 
he works. This contented chap goes 
home at the end of the day and en- 
joys the comfort of his pipe while 
he browses through the daily paper 
and, after an hour or more of TV 
he stretches his arms and con- 
templates a good night’s rest. No 
doubt he’ll spend a half-hour or 
more in front of his warming fire- 
place contemplating some scheme to 
improve the die he is working on at 
the shop or, perchance, cogitating 
on a unique idea to cut down the 
cost of production. The seed of prog- 
ress is often planted in the mind of 
a contented worker as he idles his 
time before hitting the hay for the 
night. I have always contended that 
it is a downright shame to interfere 
with Harry’s economic tranquillity 
by attempting to put him on a job 
where he will have to concentrate 
more, and where he drags himself 
to bed with a burdensome load on 
his mind. This kind of a chap 
doesn’t give a tinker’s dam about 
the crease in his trousers and is 

















“Casey's the real old-fashioned type superin- 
tendent—runs the plant with an iron head.” 
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STRIPPING titanium ingot from crucible fabricated from Anaconda large-diameter seamless copper tube. During melting, the crucible is water cooled. 


How Copper helps make superior Titanium Ingots 
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SECOND 
STAGE 
































SPONGE TITANIUM pressed into electrodes is 
melted in the first-stage arc furnace, forming ingots. 
Several such ingots are welded together and used 
as an electrode in the second melting. Double melt- 
ing gives homogeneous, uniform ingots. A vacuum 
in the crucible assures low hydrogen content. 
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Titanium and titanium-alloy ingots 
that are homogeneous and have low 
carbon and hydrogen content are ditf- 
ficult to produce. Mallory - Sharon 
Titanium Corp. of Niles, Ohio, how- 
ever, originated the double-melting 
process, “Method S,” for production, 
which does the job. 

A major factor in the successful 
production of ingots of sound struc- 
ture is the use of water-cooled cop- 
per crucibles. Mallory-Sharon found 
that copper met the requirements for 
a satisfactory crucible material, par- 
ticularly because of its high thermal 
conductivity. 

Mallory-Sharon fabricates some of 
its crucibles more easily and quickly, 
using large-diameter Anaconda seam- 
less copper tube for the body of the 
crucible. Various sizes are used for 
the crucibles—for example 20” I.D. x 


Re » 5 sf PP 


%” wall thickness; and 15%” I.D. x 
%%” wall thickness. These big Ana- 
conda tubes are now playing a key 
role in producing the ever-growing 
tonnage of the new structural metal 
so vital in the production of America’s 
jet planes. 

The American Brass Company pro- 
duces the widest range of seamless 
tubes available to industry. At one 
end are tubes in copper and copper 
alloys up to 26” I.D. At the other 
are the capillary tubes as small as 
.032” O.D. and wall thickness of 
.005”—for instrument control, acti- 
vating lines, and other precision 
purposes. 

Whatever your tubing problem, 
see your American Brass Company 
representative. Or write: The Amer- 
ican Brass Company, Waterbury 20, 
Conn. 5764 


OND A’ 


TUBES AND SHELLS in Copper, Everdur®, Cupro Nickel, Brass 
Made by The American Brass Company 





FOR 
H.S.S. UNIFLUTE 
COUNTERSINKS 


+ +e free working 
smooth cutting for 


You'll need fewer tools 
for these jobs because the 
FORD H.S.S. Uniflute 
Countersink is designed 
to handle all three of 
these operations — in any 
hole size from the end 
diameter to the major 
diameter. The simple 
single flute design with 
cam relief does it. 
Eliminates chatter and 
secondary burrs. Low in 
cost, too — and easily 
re-sharpened in your own 
shop. We tell you how. 
Also available in Carbide. 


(Baar wi eoce 
FORD BULLETIN NO. 702 
aT” 
M. A. FORD 
Mfg. Co. Inc. 


735 W. River St., Davenport, lowa 





perfectly content with his apron or 
overalls. 

Not so with his more aggressive 
contemporary. Morris, as we shall 
call this go-getter, served his ap- 
prenticeship and eventually became 
an expert workman. Unlike Harry, 
Morris is keenly interested in 
mathematics and keeps up with the 
progress of science. He feels that his 
horizon is rather limited although 
he enjoys his work in the shop. This 
fellow has the practical background 
for the making of a first-class en- 
gineer and will, no doubt, strive to 
compensate for his lack of a col- 
lege degree by making every en- 
deavor to catch up on his mathe- 
matical and scientific training. 

To my way of reasoning it is wise 
to select one to fill a vacancy in the 
engineering department who has a 
practical background and who pos- 
sesses the willingness to gain essen- 
tial knowledge in the particular 
field in which he is interested by 
sacrificing his own time to gain that 
knowledge. 

Should a shop man desire to stay 
as such instead of advancing to the 


Machines of tomorrow 





engineering end of the plant he 
would still have rewarding oppor- 
tunities for advancement in the pro- 
duction phase. However, his field 
would be limited as compared with 
the chances for advancement and 
interesting diversity were he to en- 
ter the engineering phase. Of 
course, all come under the heading 
of engineering whether it be produc- 
tion engineering or design engi- 
neering. 
Frank Van Horn 
Auburn, Calif 


So you’p sell your soul for a “white 
collar.” OK, let’s try one on for size. 
How’s this one? You say you feel 
as though you’re choking? Well, 
here’s another; try this. It makes 
you feel wobbly? A little loose, you 
mean? But no matter, both are be- 
coming and, from a distance, no 
one will ever notice. Either will do 
nicely, and until you can afford the 
tailor-made you’ll look respectable 
—that’s the main thing. Your wife 
can beam on you with pride, and 
no one will point a finger and tell 





Diciibitinn Niiiaateae f 96-inch compressed-air punchpress designed to revolutionize the punch-board business. Punch- 
recision Manufacturer o press inserts capital prize number in each punch-board without the operator's knowledge of its 


H.S.S. and Carbide Rotary Cutters locati r 
Carbide End Mills * Special Tools _— —Onomatopoeia Company of Otoma—patentee 
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KNIGHT’S 


Last word in medium size jig 
borers—unequalled for extreme accuracy, 
capacity, increased output. 


The totally enclosed spindle and quill mounted on 
super-precision ball bearings, with quill moving in 
a solid bearing . . . the extra-wide base and reinforced 
column, both cast as a single unit . . . the wider 
bearing st ‘aces... all contribute to 
the Jig :aster’s exceptional 
rigidity and accuracy. 


Any one of three table and 
saddle locating devices 
may be used for 
hole location. All 
machine controls 
can be operated 
from a single 
convenient location. 


Write For 
Complete Information 


SPECIFICATIONS 


Table Size 

Table Travel—Longitudinal 
—Cross 

Vertical Capacity 


See our brief catalog in Sweets 




















HIGH SPEED 
PRECISION BENDING 
with DI-ACRO* 
Hydra-Power 
Bender! 









Simple and complex bends are 
readily formed and duplicated 
in many ductile materials with 
hydraulically operated Di-Acro 
Benders. The Bender can be de- 
livered completely tooled for 
bending moulding, extrusions 
and other solid materials. Tool- 
ing can be made in your own 
plant if you prefer. 


*pronounced Die-ack-ro 

































WANT MORE INFORMATION 2 
New catalog gives com- 
plete details on all hand 
and power operated Di- 











Acro machines. 

Consult the yellow 

pages of your phone 

book for the name of your nearest 

Di-Acro distributor or write us. 
Creators of 





“Die-Less Duplicating” 














O'NEIL-IRWIN MFG. CO. 
311 8th Ave. I 
LAKE CITY, MINN, 
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METALWORKING 
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your kids their pop is a lowly shop- 
man. 

Yes, you will be “upstairs” where 
everything is clean, shiny, and 
white. It might get monotonous, you 
admit, pushing a pencil all day. 
Your fingers might begin to drum 
on the drawing board as they itch 
for the touch of cool metal and you 
listen for the hum of power tools. 
But this is where the opportunities 
are. You’ll see the big wheels come 
and go. You'll breathe the air of 
importance. 

Then one day as you are passing 
the bulletin board you'll be startled 
by a notice that reads “Joe Smith— 
Assembly Supervisor.” You’ll re- 
member that Joe used to work at 
the same bench with you in the 
shop; that you, in fact, taught Joe 
a lot of what he knows. And you’ll 
recall that at the time you pre- 
dicted “Joe has a lot on the ball; 
he’ll go places.” 

But you also recall that you used 
to heckle Joe about “moving up- 
stairs.” You told him he was wast- 
ing his time and talent, and that 
he’d get ahead faster if he’d trans- 
fer to a white collar job. And then 
finally you said, “Well, so long, 
bud,” because you got your transfer 
and you were going places. 

Now as you stand there staring at 
the notice, you realize that being 
out of your element has licked you. 
That while you spent three years 
drumming aimlessly on a drawing 
board, and struggled vainly to keep 
up appearances on an annual salary, 
Joe has literally machined his way 
to the top. For three years he honed 
his wits and polished the edges of 
his dynamic personality. When the 
opportunity came he was ready. He 
trained hard and long, but his take- 
home pay was sometimes fat with 








soun:':d too formal.” 


“Ah, ‘Tool Room’ 





overtime. Now he has won the real 
fruits of labor. 

So there is the crux of the falla- 
cious reasoning that deludes the shop 
worker into thinking it is plushy to 
sit behind a desk and quit at five 
as unrumpled as when he arrived 
in the morning. 

The aim of labor movements is 
to equalize the standards of man- 
agement and labor, and the shop 
man of today need have no fear 
that his talents and ambition will 
go unnoticed or unrewarded, for the 
truly talented man cannot hide his 
gifts, nor the truly ambitious be 
thwarted in his desire to learn. 

Evelyn Mulligan 
Westbury, NY 


THE MAN who makes the jump from 
the shop to the drafting room is 
making a wise move. There are op- 
portunities for advancement in the 
shop. However, the concentration is 
on production and not on instruc- 
tion. There was a time in years past 
when the toolroom was the best 
school around. The toolmaker did 
creative work, functioning by co- 
operation between his hand and his 
mind. He designed and built the 
tools to do a certain job. 

Today this is not the case. The 
toolmaker turns out tools or, per- 
haps, only parts for tools, from a 
blueprint, and may never see the 
finished unit. The work in the shop 
is being cut up into finer sub-divi- 
sions all the time and the men are 
being restricted to work on certain 
groups of machines. As a result, the 
toolmaker’s imagination is confined 
and the thinking required is re- 
duced to a minimum. The objective 
seems to be to make the toolmaker’s 
hands extensions of the machine 
controls. 

This is not to say that shop ex- 
perience is not of value to the man 
who would make a career in the 
mechanical field. However, the 
young man of ambition, with the 
ability to learn, has a better likeli- 
hood for advancement and success 
in the drafting office. Here he can 
use his imagination, and demon- 
strate his creative ability. In the 
drafting office there are many more 
opportunities to face and solve prob- 
lems, and it’s by this process that 
true learning occurs. The new man in 
the drafting room usually has ample 
opportunity for consultation with 
the experienced men 

In business and industry the 
transfer of knowledge via the writ- 
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Biting off a pound of 
tough alloy per minute 


I: takes an unusual tool bit to survive the impact of a 
deep cut when machining rough alloy billets—and still 
retain a sharp cutting edge while operating at red-heat 
temperatures. 

Yet HAYNES STELLITE alloy tools handle these jobs in 
stride. At one plant, for example, they have been the 
standard tool material for the past 10 
years machining 6-inch diameter chro- 
mium-nickel billets—a particularly rug- 
ged operation. A 98M2 tool completely 
machines 214-foot long billets, making 
cuts that range up to \% in. deep. 

For more information, write for our 
Meial-Cutting Tool Manual. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


Removing metal fast from hard alloys — luce 


HAYNES STELLITE alloy tool rem-ves surface General Offices and Works, Kokomo, Indiana 
imperfections from a hard chromium-nickel in- Sales Offices 

got. The 98M2 tool is the only one that will han- Chicago * Cleveland * Detroit * Houston « Los Angeles 
dle this machining job successfully. New York ° San Francisco 


TRADE-MARK 


ALLOY S 


“Haynes” and “Haynes Stellite” are registered trade-marks of Union Carbide and Carbon Corporation 
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Filtration Engineers FILTERS 


FILTRATION 


METAL WORKING NEEDS 


NY 





a Complete Line of Filters 


including AUTO-KLEAN 
and SUPER AUTO-KLEAN 


POSITIVE PROTECTION ... . for 
Coolant Systems, Lube Oils, Hy- 
, Chemicals and other 
Process Fluids 

WIDE FILTRATION 
RANGE ... with spac- 


draulic Fluids 


ings from .020 
(40 microns) 


SMALL SIZE 


RATE... unit only 12” high handles 


over 50 gpm 


SELF-CLEANI 


ATING .. . without interrupting 


flow 


ALL-METAL CONSTRUCTION ... 


carbon or stainless steel 


AVAILABLE . 
mounting or 
housing. Easy 


to, any machine or system. 


805 SO 


EDGE-TYPE, WIRE-WOUND, SCREEN, FIBER CARTRIDGE 


* Only Cuno offers you a truly complete line 
that includes several distinct types of filter 
media. Cuno also offers you a complete applica- 
tion engineering service through a Cuno Field 
Engineer c 
is qualified to help you select the right filter 
type and model to solve your problems. 


WRITE NOW FOR FULLY DESCRIPTIVE PROD- 
UCT LITERATURE ... Free Auto-Klean Bulletins 
will be sent to you by.return mail. 


CUNO ENGINEERING CORPORATION 


UTH VINE STREET, MERIDEN, CONN. 
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TELEPHONE: BEverly 7-5541 
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ten and spoken word is the rule 
rather than the exception. The 
draftsman has constant practice and 
instruction in the art of expressing 
his ideas in victures and words, both 
written and spoken. He has occa- 
sion to deal with people on many 
levels in the organization, and gets 
to know the company, its policies, 
and its executives. This training is 
valuable and increases the poten- 
tial for advancement. On the other 
hand, the man in the shop is left 
very much to his own devices except 
for an occasional word of advice 
from a busy foreman. He seldom, 
if ever, has contact with anyone 
outside his own little circle, and op- 
portunities for expressing himself 
are limited. 

The shop and the work performed 
there are essential, but it just does 
not offer the opportunities of former 
years and the ambitious young man 
is wise to use it as a stepping stone, 
a place to gain experience, not as 
a permanent roost. 

Henry George 

Yonkers, NY 











I BELIEVE it is part of our nature to 
think others are better off than our- 
selves, and some shopmen look 
with longing eyes on white-collar 
jobs. It seems to me if a shopman 
has too much respect for such jobs 
he is wasting his time, and possibly 
his employer’s too, in the shop. His 
plan would be to have a go at what 
he fancies and see how he gets on. 
I don’t think Al should argue 
with Holland over his desire to be 
an office man. If he argued him out 
of his ambition Al would just be 
left with a lukewarm mechanic, a 
round peg in a square hole. That 
would be bad for the company and 
bad for Al. 
The disinterested worker takes a 
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Webber Gage Blocks 


insure the Accuracy Essential 
To Mass Precision Production 


Making Webber Gage Blocks is a science—a combina- 
tion of human skill and the world’s finest mechanical and 
laboratory equipment, both highly specialized. Only with 
such a combination can gage blocks be made to meet 
the high standards which Webber steadfastly maintains. 
Webber ¢an fill your every gage block need, with the 
most complete line of gage blocks and related accessories. 


THE NEW 


WEBBER 
OPTICAL 
HEIGHT GAGE 


Micro Accurate 
Vertical Meas- 
| urements up to 
61 inches. 


kore 
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Accuracy 
momen $01 0100) i 
Chrome Carbide 


“LABORATORY MASTER” .—82 Blocks 


WEBBER ACCESSORIES — permit using gage blocks 
directly as snap or ring gages, scribers, and with a 
base block, as a height gage. hs] 


WEBBER TEMP-CHECK 
Essential wherever 
accurate control of 
temperatures is a must. 
Measures liquids, gases 
or solids. 4 Models. 


“THIN BLOCK” 
Gage Set 
30 Blocks 


GAGE SETS 


ANGLE GAGE BLOCKS 
Two types—“Laboratory Master & 
and, standard steel. % second ph 


and ‘| second accuracy % ~S 
~~ 2 


SS 


“) 


Wlelber 


GAGE COMPANY 


12901 Triskett Rd. * Cleveland 11, Ohio 


LARGEST EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCKS 
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STUPALOX oxide cutting tools 


cut costs... 


speed production! 


Now at last! In a handy, 





well-organized booklet for easy reference— 


facts, figures and other technical data on the complete line of Stupalox 


oxide cutting tools and holders. 


The amazing performance of these tools—developed by Stupakoff 


engineers— 


has established new highs in production and profits for users. 


They have brought about a new era in cutting tool performance. Faster 
speeds, deeper cuts, smoother finishes, and longer tool life add up to 


greater over-all economy. 


Even capital investment can be lowered, 


since production levels can be maintained with fewer machines and 
floor space released for other uses. 
This new booklet contains all of this valuable information on one of 
the most exciting developments in the machine and tool industry during 
recent years. For your free copy, fill out and mail the coupon below. 


STUPAKOFF DIVISION OF 
The CARBORUNDUM Company 


WRITE DEPT. AM LATROBE, PENNSYLVANIA 
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|lot of watching and a lot of in 
| dividual teaching, too. I am all for 
having people working at the job 
| they want to work at; it’s half the 
battle. Holland may be fond of 
| drawing, he may be good at it; that’s 
the other half. A white-collar job, 
|of itself, may mean nothing to him 
|but a drawing board and a set of 
good instruments may mean much. 
No, I think Al’s reasoning is all 
wrong in this case, and Personnel 
cannot fairly be expected to turn 
down the application of a potential 
designer just because Al does not 
want to lose a mechanic. Holland 
ought to be encouraged to make his 
own choice, and it is Personnel’s 
responsibility to decide if he has a 
gift for the work he prefers to dc 
and, if so, see him placed in it. 

It makes little or no difference 
to a man’s chances of success 
whether he works in shop or Office. 
What does make a big difference 
is whether a man is working on a 
job his heart’s in. It is the difference 
between the volunteer and the con- 
script. Enthusiasm and ambition 
are the principal] ingredients of suc- 
cess in any job. 

Ed takes a trick with his strong 
card about Holland given an op- 
portunity to go to school at the 
company’s expense if he takes the 
office job. If Holland has a burning 
desire to be a draftsman, I can 
think of no other consideration, not 
even a white collar, that would 
weigh more with him in deciding to 
leave the shop. If a young man 
with ambition and plenty of grit has 
a conviction that he must work in 
an office, and no where else, he will 
probably do just as well, financially, 
and in position in an office as in a 
shop. It will have nothing to do with 
promotion possibilities in the office 
as opposed to the shop. 

J C Ball 
Stranraer, Scotland 
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“Why not take two savings bonds? They’‘re 





small.” 
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Engineers and Fabricators of Stee 


>} 


American Machinist * May 6, 1957 


The 35-Ton Weldment above is the Center Section of a three-section 
Bed for a large Underdrive Press. This piece, and the units illustrated 
at the left, are typical of thousands of Steel-Weld Fabricated parts 
and assemblies produced by Mahon for manufacturers of processing 
machinery, machine tools, and other types of heavy mechanical 
equipment. it is possible that you, too, could benefit by the econo- 
mies and other advantages offered by welded steel components 
in your product. In any type of heavy machinery there are parts 
and sub-assemblies that can be produced more economically and 
more satisfactorily in welded steel, because, in weldments you 
get greater strength with less weight, plus the additional advan- 
tages of greater rigidity and predictability. Before you place an 
order for weldments, you will want to discuss your requirements 
with Mahon . . . because here is a unique source for welded steel 
in any form ...a reliable and responsible source with complete 
facilities for design engineering, fabricating, machining and assem- 
bling . . . a source where advanced fabricating techniques are sup- 
plemented by craftsmanship which assures you a finer appearing 
product embodying every advantage of Steel-Weld Fabrication. 
See Sweet's Product Design File for information, or, better still, 
have a Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY «+ Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 
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lin Any Form for Any Purpose 








Increase cutting like up to 30%...with 
DISCTON SEGMENTAL 
CIRCULAR Che! 


Exclusive pin-lock feature Jocks segments together 
by aligning pins—permanently holding the seg- 
ments in perfect alignment. Since there are no 
aligning rivets to limit sharpening, up to 30% 
more cutting life is possible. 























































(A) eliminates 
in segmental 
only be 


ock feature 


ed 1 
erally US 
ewer ivets can 


Exclusive pin-| 
























@ Replaceable high-speed steel segments need only infrequent 
sharpening. 







@ Narrow kerf assures fast, clean cutting with minimum waste. 





@ Teeth are accurately indexed so they may be sharpened on auto- 
matic machines. 






@ For cutting ferrous or non-ferrous metals, 





@ In diameters from 11” to 63”. 





For cutting non-ferrous metals and plastics Disston also manufactures 
a complete line of solid tooth Diss-croloy and Alloy Circular Saws. 






For new literature write to Disston-HKP, Philadelphia 35, Pa. 






Henry DISSTON DIVISION 


HKP>.. K. PORTER COMPANY, INC. 
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New Books 









MotTion EcONOMy AND WorK MEAs- 
UREMENT [2nd _ Edition| — By 
Robert Lee Morrow. Published 
by The Ronald Press Co, 15 E 
26th St, New York 10, NY. 468 
pages, 6 by 9% in. Price $7.50. 


First issued in 1946 as Time Study 
and Motion Economy, this standard 
textbook has been revised and ex- 
panded to include recent develop- 
ments in the field of work measure- 
ment. Emphasis is on techniques and 
their application rather than theory, 
although enough theory is included 
to provide an understanding of the 
principles involved. 

This edition includes several new 
subjects: the application of motion 
economy to office work, micromotion 
study and the equipment used, mo- 
tion pictures of operations and analy- 
sis of the film, and organization for 
methods improvement. The chapters 
on time study have been brought up 
to date, and motion time standards 
have been added. 

A large part of the book’s effec- 
tiveness is due to its clarity and 
readability. The broad subject has 
been divided into 31 well-defined 
chapters, and the illustrative exam- 
ples nicely complement the text. 

Although basically a textbook, Mo- 
tion Economy and Work Measure- 
ment should be a useful introduction 
to time study for executives and en- 
gineers either outside the field or 
only indirectly concerned with it. 


INVENTORS AND INVENTIONS— By C D 
Tuska, Published by McGraw- 
Hill Book Co, 330 W 42nd St, 
New York 36, NY. 174 pages, 
9% by 6% in. Price $3.75. 


This account of inventors and in- 
ventions, designed to familiarize the 
reader with the psychology and 
methods of invention, is basically a 
non-technical inquiry into the ways 
creative skill produces original dis- 
coveries. The author, Director of 
Patent Operations for RCA, is thor- 
oughly familiar with his subject, and 
has produced a highly readable com- 
panion piece to his more technical 
work, Patent Notes for Engineers. 

The introductory chapters consist 
of accounts of primitive man’s in- 
ventions; the effects of environment, 
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MICRO SWITCH 


- « « FIRST IN 


Moving 


Seals Give Maximum Protection 


Sealing is provided 
by use of O-ring seals 
on the actuator shaft 
and between the ac- 
tuator head and the 
housing. A synthetic 
rubber ring seal is 
provided for the 
cover. These seals 
provide maximum 


O-RING 
SEAL 


STAINLESS 
STEEL 
SHAFT 


BEARING 
CAST INTO 
ENCLOSURE 


ACTUATOR 
PLUNGER 


PRECISION SWITCHING 


HONEYWELL 


Parts 
Completely 
Sealed 


All moving parts and 
the switching cham- 
ber are completely 
sealed — protected 
from wear or becom- 
ing fouled. Two- 
circuit double break 
contact arrangement 
allows flexibility in 
circuit design. Roller 
arm actuators are of 
forged aluminum 
alloy—give utmos* 
resistance to shock 


protection against  gasic swiTcH if Ik 

the entrance of dust, Se 

lint, oil and other COVER a aA 

liquids. | BZ 
SEAL RING 





HARDENED and vibration. 


ACTUATOR 


A % Ly 
| 


eee ea SE ee oS 


These MICRO SWITCH 
“LS” precision limit 


switches can be your elit saattinn 


THROUGH 360° 


RIGHT BACK LEFT 


answer to ACTUATOR ACTION 
i) 


MORE PRODUCTIVE 


operations 


REVERSIBLE 
ROLLER 


CLOCKWISE 
ONLY 


COUNTER- 
CLOCKWISE ONLY 


BOT 
DIRECTIONS 
easy fo install... 
reliable in operation... these 


small, versatile, two-circuit 


Easy to mount... Field adjustable to any position 


The roller arm actuator is field adjustable through 
360°, positively locking at-any position. Actuators are 
assemtJed to operate in either direction or in one 
direction only, clockwise or counter-clockwise by re- 
moving the actuator head and rotating the notched 
plunger 90°. The head may be rotated to permit actu- 
ation from any of four quadrants. 


-switches meet today’s demand 
for more automatic processes 


ie = 
i 


ATR RINE TENS: ee | 


SWITCH CHARACTERISTICS: 


Operating force—3 ibs. max.; Pretravel — 20° max.; Full 
overtravel force — 6 Ibs. max.; Differential travel —12° max.; 
Release force — 2 Ib. min. : Gunsteavet — 30° min. 


ELECTRICAL RATING: 10 amps. 120, 240, 480 v ac; 
Y%.H.P.120 vac;1H.P. 240 v ac; .8 amp. 115 v dc; .4 amp. 
230 vdc;.1amp. 550 v de. Pilot duty rating GOO v ac, max. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
FREEPORT, ILLINOIS | 
nr | 
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i 


Send for Catalog 83 
for full information 


Serene. saree 


Write for the name of the MICRO SWITCH 
distributor nearest you. Field engineering service 
is available at your nearby 
MICRO SWITCH Branch office. 


in Canada, Leaside, Toronto 17, Ontario + 
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NOPE! POP TOLD HIM 
HE WAS GONNA 
START TEACHING 
HIM HOW TO_USE X.F 
CEXTRA FINE) SWISS 
PATTERN FILES TODAY / 
NICHOLSON FOLKS MAKE 
A FILE FOR EVERY PURPOSE 
--YOU SUPPOSE HE'S 
GOT AN OUTFIT FOR 
EVERY FILING 
PURPOSE ?? 


WHAT'S FUD 

GONNA DO-- 
CLIMB 

MOUNTAINS ? 


























For precision filing and fine work, Fud can forget 
the leather outfit—and simply equip himself with 
the proper Nicholson X.F. Swiss Pattern files. 
These precision files are made to extremely 
tight tolerances. And Nicholson makes hundreds 
of types so that anyone who needs a Swiss Pattern 
file can get exactly the type he needs with outstand- 
ing Nicholson quality. 
cvOls 


Fe 
7 Uis.a.* 


Nicholson X.E Swiss Pattern files have the same 
general shapes as American Pattern files, but you 
will find them thinner and more finely shaped. You 
can get Nicholson X.F Swiss Pattern files in seven 
degrees of fineness, instead of the usual three for 
American Pattern files. 

Try Nicholson X.F Swiss Pattern files on your 
precision work. You'll enjoy using them. 


NICHOLSON FILE COMPANY, PROVIDENCE, RHODE ISLAND 
(In Canada: Nicholson File Company of Canada Ltd., Port Hope, Ontario) , " 
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age, and education upon inventors; 
and various methods or techniques 
of inventing. To supplement these 
generalities, specific case histories 
are recorded, such as how Edison in- 
vented the phonograph, what Mozart 
wrote about musical invention, and 
what Franklin discovered with his 
kite experiment. Every type of in- 
ventive method — experiment, acci- 
dent, synthesis, imagination—is ex- 
plored through the use of numerous 
case histories. 

The closing chapters contain non- 
legalistic suggestions on how to pro- 
tect and patent inventions, and in- 
clude practical pointers on ways to 
market original products. 


PROCEEDINGS OF THE RETMA Sym- 
POSIUM ON RELIABLE APPLICA- 
TIONS OF ELECTRON TuBES—Pub- 
lished by Engineering Publishers. 
GPO Box 1151, New York 1. 
105 pages. Size 8x11 in.—paper 
bound. Price $5.00 


These papers are from the industry 
meeting, last May, at the University 
of Pennsylvania, and represent the 
latest thinking on testing, circuit 
design, specifying, and tube design 
as applied for long-lasting tube wear. 
This is specialized material for the 
electronics industry, although any 
engineer or interested observer could 
easily get a good idea of the prob 
lems involved in reliability by glanc- 
ing through the booklet. 


PROCEEDINGS OF THE SECOND RETMA 
CONFERENCE ON RELIABLE ELEC- 
TRICAL CONNECTIONS—Published 
by Engineering Publishers, GPO 
Box 1151, New York 1. 103 pages. 
8x11 in. — paper bound. Price 
$5.00 


This meeting, held last September at 
the University of Pennsylvania, was 
co-sponsored by the Advisory Group 
on Electronic Parts, Department of 
Defense, and held with the coopera- 
tion of the University. The pro- 
ceedings includes papers presented 
there and then on connection tools, 
techniques, materials, and measure- 
ments—in fact, the works. Authors 
of the papers are from industry, and 
are concerned with the latest meth- 
ods; particularly dip or printed sol- 
dering and solderless connections. 
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Priced Under Cemented Carbides 
DIAMONTTE OxsIDE 


i 
Because Diamonite is “the hardest, most abrasion i OE material ever 


developed for tool service “> Po 


SE 
is itself an oxide. . 
is chemically 
non-metallic 


the vitreous 


Diamonite 


. can’t ixidine or “burn up” 


inert to surface welding 


bond withstands higher 


temperatures and pressures than any other type of bond 





Diamonite Oxide Cutting 
Tools perform successfully 
at high speeds impossible 
with other materials. 


This is evidenced by results 
of field tests on actual 
production operations. 





700% INCREASE ON A.1.S.1. 4145 

Part: 1%4”x22” Spindle 

Material: A.I.S.1. 4145 H.R. and Annealed 
Carbide Diamonite 

org. f. p. . 700 1400 

Feed, .003 .012 

Depth oy ja’ Ye" Ye” 


> 


DIAMONITE FOR YOUR 
WEAR PARTS, TOO 


Diamonite’s extreme hardness and wear 
resistance assure extra long life and 
lowest end cost. Custom shapes can be 
made to your specifications. Send your 
prints for quotations. 








184% INCREASE ON 4.1.5.1. 
Part: 20” Face of Aircraft Part 
Material: A.I.S.1. 1035 


1035 


Carbide Diamonite 
Speed, s is "3 235 
Feed, .033 .016 
Depth < on 125” 205” 


oS 


150% INCREASE ON A.1.S.lI. 

Part: 512” Shaft 

Material: Hot Rolled A.I.S.1. 1045 
Carbide Diamonite 


250 
016 016 


Y,” Y%,” 








1045 


Speed, f. p. m. 
Feed, i. p. r.- 
Depth of cut__- 





ANOTHER DIAMONITE FIRST 
N DIAMONITE 


at Sup said 
TOOL HOLDER 


Especially designed for use with 





GET THIS NEW 
DIAMONITE SPEED 
AND FEED CHART 


with recommended speeds 
for use with 


and feeds 


oxide cutting tools. 


Insures Maximum 
Performance 
from Diamonite 
Oxide Cutting 
Tools. 


Diamonite Oxide Cutting 


Tools. 


Ask your Dia- 


monite Tool distributor— 


or write 


DIAMONITE products manufacturing company 


Canton 


2. Ohio 
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BATH Contract 


The Contract Forming Division 
specializes in forming metal 

to curved shapes. Bath 

Radial Draw Form methods and 
stretch form methods are 
especially suited to producing 
accurate curved parts from extrusion, 
strip , sheet and pre-formed 
sections. A full range of equipment 
for auxiliary operations is 
available in the Forming Division. 
Bath methods yield accurate 
parts in the toughest metals... jet 
engine rings, aircraft and 

missile shapes, and parts for 
many other industries. 


<i O78 











The Contract Division's facilities 
are available for production of 
parts in lots of 100 to 100,000. Send 
your inquiries to our Estimating 
Department or write for literature 
describing in detail the Bath 
forming methods and the 

contract facilities available. 


THE CYRIL 


BAH 











COMPANY 


| New Films 


MODERN METHODS FOR JOINING MET- 
ALS. Produced by Linde Air 
Products Co, Div Union Carbide 
& Carbon Corp, 30 E 42nd St, 
New YorK 17, NY. 16 mm, 
sound, color. Running time 20 
min. 


This new film shows a variety of 
welding processes and applications 
and is treated in a non-technical 
manner. Filmed in various fabricat- 
ing plants and in the laboratory, it 
illustrates the importance of the 
welding engineer in industry. Also 
shown are the many factors involved 
in electric welding, and how re- 
search, development, and engineer- 
ing serve to provide increasingly 
better methods and equipment. 


Two HEADS ARE BETTER THAN ONE. 
Produced by Engelberg Huller 
Co Inc, 831 West Fayette St, 
Syracuse 4, NY. 16 mm, color, 
sound. Running time 18 min. No 
charge. 


Based on a coast-to-coast survey of 
actual installations, this new film 
shows action sequences of the com- 
pany’s multiple-head, conveyor-type, 
abrasive-belt grinders in production 
on ferrous, non-ferrous, plastic, and 
other materials. Machines with from 
two to six grinding heads and con- 
veyorized through-feed are shown 
performing multiple grinding opera- 
tions in the same time as formerly 
required for a single operation, with 
no additional labor requirements. 


THE Rockrorp Kopy-Kat. Produced 
by Rockford Machine Tool Co, 
Rockford, Ill. 16 mm, sound, col- 
or. Running time 36 min. No 
charge. 


Design and operation of the Rock- 
ford Kopy-Kat hydraulic duplicator, 
an auxiliary tracing attachment for 
shapers, planers, slotters, and lathes, 
is explained in this new movie. It in- 
cludes animated schematic diagrams 


32340 AURORA ROAD « SOLON, OHIO illustrating the operation of the valve 
(LOCATED IN THE GREATER CLEVELAND AREA) and hydraulic system, and shows a 
Manufacturers of Radial Draw Formers * Dies © Tools variety of actual duplicating jobs in 
Press Brakes * Tangent Bending Sequence Presses © Press | ° 

Type Brakes * Special Machines operation. 
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This new Jacobs chuck delivers the 
full power of the portable tool in 
both forward and reverse speeds. 


(Featured on Black and Decker’s Big New Drills) 


The new Jacobs Model KD Chuck has a built-in “positive 
key drive” as an integral part of the chuck body. This 
“key drive” seats over the rugged driving flange of the 
drill spindle. The strength of this driver plus the friction 
of the Jacobs tapers guarantees that the full power of 
the drill motor is transmitted through to the work. 


An added safety feature 


In addition to the positive drive, Model KD is locked to 
the spindle with a retaining screw which prevents sepa- 
ration of chuck and spindle under any conditions. 


Ease of chuck removal 


The chuck also may easily be removed from its spindle 
to permit the mounting of other accessories. It may also 
be easily remounted without loss of accuracy. 


Recommended for heavy duty drills 


The Jacobs Model KD was designed for heavy duty port- 
able drills—electric and pneumatic—especially for re- 
versible types. 
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A—Positive driving spindle flange 
B—Built-in ‘‘positive key drive” 
C—Retaining screw 





JACOBS AND YOUR 
INDUSTRIAL SUPPLY DISTRIBUTOR 


are ready to deliver the chucks you 
need and the service you deserve. 
firstin chucks... first in service 


Jacobs 


The Jacobs Manufacturing Company 
West Hartford, Connecticut 








WIRE FORMED 


AND WELDED 


IN ONE 


OPERATION 


WITH 


NILSON 4-SLIDE 


Garter loop formed and 
welded in one fast oper- 
ation by Nilson 4-Slide. 


Another example — Dra- 
pery hook is formed with 
two wires entering 4 
Stide simultaneously and 
automatically welded to- 
gether at point of con- 
tact. 


Production is increased more than 25% by Hawie 
Manufacturing Company using a #1 Nilson 4- 
Slide with welding attachment which eliminates 
need for ferrule loops in the manufacture of hose 
supporters. .062 soft basic wire is formed with ends 
welded in one automatic operation at a conserva- 


tive 105 pieces per minute. Additional savings are 


realized in eliminating cost of ferrule. 


Nilson 4-Slides will produce many types of wire 
forms similar to the part shown here in which two 
pieces must be welded or otherwise closed togeth- 
er. By the mounting of automatic welding equip- 
ment on the 4-Slide, such parts can be produced 
in one fast, accurate operation at minimum cost. 
Nilson 4-Slide Wire Forming Machines are avail- 
able in a wide range of sizes to handle basic steel 


wire from 14.” to ¥2” diameter. 


MATHINE COMPANY 
1519 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines © Staple Forming Machines © Wire and Stock Reels © Wire 
Straightening Equipment © Slide Feeds for Presses © Wire and Ribbon Stock Forming Machines 


Names 
in the News... 


William D Ross, vice president, man- 
ufacturing, of J J Tourek Manu- 
facturing Co, Chicago maker of ball 
joints and screw machine products, 
has been elected president of the 
corporation. R A Burritt, formerly 
assistant general factory manager of 
the Chicago Screw Co, has been 
named vice president and factory 
manager at Tourek. 


Allan B Fredhold, staff engineering 
manager of Aeroquip Corp, Western 
Division, Burbank, Calif, has been 
appointed plant manager of General 
Logistics, Pasadena, Calif, subsidi- 
ary. 


Harland L Printz, superintendent of 
fabrication for Westinghouse’s Avia- 
tion Gas Turbine Division, Kansas 
City, Mo, has been appointed super- 
intendent of tooling there. 


Dale A Lichty, senior vice president 
of Hydro-Aire, Inc, Burbank, Calif, 
has been elected president of the 
company. He succeeds Homer H 
Rhoads, who has resigned. 


Raymond Boyd, Jr, manager of the 
air appliance department of US Hoff- 
man Machinery Corp’s Industrial Di- 
visions, has been appointed manager 
of the divisicns, and of foreign op- 
erations. 


Whitmell T Rison, manager of the 
replacement division of Thompson 
Products, Inc, has been named a 
vice president of the company. 


Albert M Dexter, manager of gage 
research at Pratt & Whitney Co, has 
been named assistant to the manager 
of the Gage Division of the company. 


Hans Ernst, director of research for 
Cincinnati Milling Machine Co, has 
been awarded the ASTE Research 
Medal by the American Society of 
Tool Engineers. 


Lewis S List has been named man- 
ager of the air appliance department 
of US Hoffman Machinery Corp’s 
Industrial Divisions. 


OBITUARIES 


Ernest Mortensen, recently retired 
president and general manager of 
Wesson Tool Co, Ferndale, Mich, 
died March 22. 


John B Fulton, vice president of 
Wheelock, Lovejoy & Co, Cam- 
bridge, Mass, died March 19. 
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Throw-away inserts in 
micro-adjustable tools 

drop costs from $4.50 
per 1000 pieces to 43¢ 


Cut Turning Costs 


Plastetine conventional single point tools, Wesson- 
metal throw-away inserts in micro-adjustable WESSON 
boring bars are showing the following savings on a 
planet carrier housing turning operation: 


Tool grinding eliminated 

Tool cost cut from $4.50 to 43¢ per 1000 pieces 
Tool-change down-time cut 93% 

Tool re-setting after sharpening eliminated 
Pieces per tool change almost doubled 


Since the only change in the tooling, when dull, is 
to index the insert or replace it after 8 indexes, no tool- 
change-adjustment is required after the first setup. The 


latter is quick and positive because of the micro- 
adjustment feature (0.001 inches per graduation on the 
screw head). 


Again, t':erefore, WESSON insért tooling demonstrates 
the ability to slash the really important tool costs— 
those hidden costs in tool grinding, down time, etc.— 
which usually far outweigh initial tool cost. The re- 
duction in initial cost in this case was only 4 cents per 
1000 pieces. The “upkeep” cost, however, was slashed 
$4.00 per 1000 pieces . . . without even figuring in the 


eliminated down time. 
For data on these tools ask for Bulletin #MB-157. 


Tool Blocks for Throw-Aways 
are Micro-Adjustable 


The WESSON tool blocks shown here are used to 
rough and finish turn and face transmission parts on 
an Ex-Cell-O two-spindle machine. Micro-adjustment 
permits rapid setup, each division on the calibrated 
screwhead being equal to 0.001 inch. The square in- 
serts provide eight cutting edges, high production per 
insert, and low tool cost. 





These three special tools perform a com- 
bined total of some 10 operations. The 
4-tooth cutter in the rear is for counter- 
boring. Its 4 teeth are micro-adjustable 
for diameter, the screw head being grad- 
uated in 0.001 inches of movement. Quill 
in the foreground is used for facing, 
forming a step, counterboring, grooving 
and chamfering. Tool at the right is used 


for combination of internal and external 
operations: turning two OD’s, facing and 
counterboring. All have these features in 
common: They are designed to use 
Wessonmetal throw-away inserts; they 
are rapidly set up; they cut down-time 
for tool changing to a minimum; they 
eliminate all tool grinding; and they greatly 
reduce tool costs per piece produced. 





Both Throw-Away and Slug-Type 
Inserts Used in Tool Holders 


Throw-aways may be combined with slug- 
type inserts to effect optimum machining 
efficiency and economy. For instance, use 
of bok slug type (on-end) inserts and 
throw-away types in the same tool holder 
is recommended where grooving is to be 
combined with such operations as turning 


or chamfering. Reasons: wear is greater 
on grooving than chamfering tools. Slug 
type insert can be quickly re-ground. 
Special throw-away insert for this use 
could not be indexed and would be too 
costly. Shown here is a typical tool holder 
with both types of inserts. 


1220 Woodward Heights Bivd., Detroit 20, Mich. 
IN CANADA: 

CUTTING TOOLS, LTD. 

ROAD, TORONTO 18, ONTARIO 








Ideas in Throw-Away 
Insert Micro-Adjustable 


Get our Bulletin #MB-157 


You'll find it valuable in planning 
for the retooling of turret lathe 
operations on which you want to 
cut tool costs per piece and down- 
time for tool changes. Also gives 
specifications and prices, Eo 
standard replacement parts, 15 line 
drawings. 





Bulletin #PG-157 


Get this bulletin. It will tell you 
how to cut your grinding costs on 
carbide tools, how to get greater 
diamond wheel life; how to boost 
grinder output per hour from 30% 
to 50%; how unskilled operators 
can get better tool finishes than 
skilled operators on other grinders; 
how to cut tool regrind cost almost 


in half. 





LUTHO IN U.S.A 








WILL STAMPINGS 


DO YOUR 
. JOB 
. BETTER 


i ~ 


nutehicialeLe 


4/7 
1100 Aiumen— 78 Thick 


CASE HISTORY: 
Redesign from casting to stamping 
cuts piece price 66%...tooling cost 53% 


* BREAKAGE ELIMINATED required. End result is a better part at 


; lower cost. 
Wrought aluminum alloy gives greater eee 


strength characteristics, eliminating > COST REDUCED 
breakage which occurred with the orig- 


Piece price reduced 66%. Original cost 
inal cast part. 


of the casting plus necessary machining 
was $1.45 each in lots of 1000. Cost of 
*& MACHINING ELIMINATED ctsinpiiea te MOK teak, 
Blanked and pierced part is complete Tooling cost reduced 53%. Original 
as pictured. No additional machining cost of pattern and drill jig was $301.00. 
of holes or top and bottom surfaces is Tooling for stamping cost $140.00. 


WILL STAMPINGS DO YOUR JOB BETTER? 


Analyze your production Ma Tent ha tiki at: 


parts and check with... Manupgacti wing Company 


MINNEAPOLIS 7H, MINNESOTA 
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Why the Die Maker Prefers 


PRODUCTO 


Die Sets 


Volkert Stampings, Inc. 


The die maker likes to work with Producto Die Sets 


He knows Producto die sets are easy to assemble 
—especially those equipped with the unique new 
Qwik-Fit Guide Pins*. 

He has confidence in the consistent accuracy of 
Producto sets. He has found that they always align 
his dies correctly. 

He knows he can choose from a variety of thick- 
nesses the Producto die set that meets the strength 
requirements of his die. 

He favors Producto die sets because they are 
dependable. They will perform on the press as well 
as they did in tryout. 

He likes the attractive, streamlined appearance 
of Producto sets. They make his dies look better 
and increase his pride in these products of his 
craftsmanship. 


*Patent Pending 


He knows that a nearby Producto warehouse 
can supply any catalog die set he needs...and that 
orders for specials are promptly processed. He can 
count on having the die set by the time he needs it. 

The die maker has found that all of his require- 
ments are met by Producto die sets. You will, too, 
when you place your order with Producto. 


DIE SET DIGEST, our eight- 
page quarterly, contains valuable 
data for designers, makers and 
users of dies. Write to have your 
name added to mailing list. 


THE PRODUCTO MACHINE COMPANY 
975 Housatonic Ave., Bridgeport 1, Connecticut 


Wherever die sets are used 


ROoODVUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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American Machinist ° 


ROCKWELL-BUILT 


DE aA drill presses 


... save cost of expensive machines 
for General Bronze Corp., Garden City, N. Y. 


FLEXIBILITY NEEDED—“Producing cus- 
tom ornamental metal work for architectural 
use calls for limited production runs and fast 
product output,” says Joe Gafney, Plant En- 
gineer, “and Delta drill presses give us maxi- 
mum flexibility to meet these constantly chang- 
ing production demands.” 


PRECISION AT LESS COST—This Delta 
drill press set up drills, countersinks and coun- 
terbcces over 500 bronze window blocks per 
day, with precision that eliminates costly re- 
jects. And stock Delta power tools provide an 
inexpensive way to meet peak work loads and 
prevent bottlenecks. 


Send Coupon for All the Facts! 


LONG LIFE, LOW MAINTENANCE— 
“We have some Delta equipment that has been 
in regular use for over 15 years,” says Mr. 
Gafney, “and still performs with almost no 
maintenance. Rugged construction and low- 
cost maintenance are Delta Quality features 
we really appreciate.” 


SEE THE ENTIRE DELTA LINE —Get 
all the facts on the world’s most complete line 
of drill presses and accessories. Compare for 
quality, for value—and make up your own 
mind. Your Delta Dealer is listed under 
“TOOLS” in the Veliow Pages of your tele- 
phone book. 


1 Delta Power Tool Div., Rockwell Renutaduien Co. 
| 618E N. Lexington Ave., Pittsburgh 8, Pa. 





another product by 


ROCKWELL 


petal 


May 6, 1957 


© 


> [_} Please send catalog on entire Delta Drill Press line. 


(_] Please send names of my nearest Delta Dealers. 


Name Title 


[_] Please send booklet: Power Tools Teamed with Machine Tools. 





Company 








Address. 

















ANNOUNCING THE NEW 


Measurement Automation Division 


(AVREL MASON, General Manager) 


for the design, manufacture and sale of 


CARGILL-DETROINIT 


measurement automation machines and controls 


MACHINES FOR 


Automatic Production gaging 

Automatic Production classifying 

Automatic Production selective assembly matching 
Automatic Production functional testing 


Continuous proportional feed back grinder size control 

Machine tool servo control systems 

Standard electronic building blocks for high speed 
production measurement 

Remote indicating production control systems, 


The engineering, manufacturing, and supplying of our 
gages and controls for automatic manufacturing have grown 
to the point where a separate Division is the sure way to 
serve’ our customers best. Mr. Avrel Mason, as General 
Manager of the new Division, will now give full time 
to the automation controls and measurement machinery 
developed under him by Cargill-Detroit. 


These products have been in use by customers for nearly 

3 years. Best known members of the “family” are: 
Continuous proportional feedback size control, which is 
adaptable to any standard grinder. 


Standard components for automatic size control and gaging 
systems. 


Built by machinery builders, for production applications, 
Cargill measurement automation improves the output quality, 
and speed, of your standard machines. 


Tell us your needs and we will submit an engineering appraisal. 


CARGILEL°e DETROIT 


2254 Cole Avenue Birmingham, Michigan 


Designers and Builders of Automatic Manufacturing 
Established in 1949 
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GET ALL THE FACTS ON SUNNEN HONING 
send for five informative booklets 


——. 


SUNNEN' @ 


PRODUCTS COMPANY 


HoNnIine 


7920 E. Manchester Ave. + St. Louis 17, Mo. 
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only four- 
dimensional 
honed holes 


MEET TODAY'S 
PRECISION TOLERANCES 


All precision hole work you 
produce must meet close tolerance 
specs on the FOUR DIMENSIONS 
if the part is to give good 

service on today’s precision 
equipment. 


The Sunnen Honing Machine will 
produce bores that “measure 
up” on ALL FOUR DIMENSIONS: 


ROUNDNESS— It guarantees 
geometrically round holes— 
corrects any pattern caused by 
chucking, heat-treat or previous 
operations... with minimum 
stock removal. 


STRAIGHTNESS— It levels all 
internal irregularities for end- 
to-end precision—corrects 

taper, waviness, bow, hourglass and 
barrel shapes. 


DIAMETER—Precision sizing is 
quick and economical ... with 
production tolerances down to 
.0001”...to as close as 
.000025” if needed. 


SURFACE FINISH—It produces 
any finish required—as fine as 
2 micro-inches RMS in hardened 
steel ...no heat checks or 
smear metal, 





HE KEEPS THEM ROLLING— 
THE MAN FROM ATLANTIC 


The Atlantic specialist in industrial lubrication is a 
highly skilled expert. He’s spent years in the study of 
every heavy lubricating and cutting-oil problem . . . and 
he’s backed by other Atlantic specialists in lubrication 
research, production, quality control and marketing. 


Atlantic’s experience since 1870 has made us familiar 
with your lubricating needs. We've developed the 
products necessary to do any lubrication job perfectly 

.at the lowest cost... for every wheel that turns 


in industry. 


Your company can benefit from our extensive ex- 
perience and services. For further information on 
Atlantic’s family of products for industrial lubrica- 
tion and metal processing, write or wire Dept. K-5. 
The Atlantic Refining Company, at the nearest office 
listed below. 





ATLANTIC 


. PHILADELPHIA, PA. SYRACUSE, N. Y. Atlantic Refini 
LUBRICANTS - WAXES 260 South Broad St. Salina and Genesee Sts. Company of Brazil 


PROCESS PRODUCTS PROVIDENCE, R. 1, READING, PA. 151 Avenids filo Pecenha 


430 Hospital Trust Bidg. ‘First and Penn Aves. Rio de Janeiro, Brazil 


CHARLOTTE, N.C. PITTSBURGH, PA. Porto Rico Oil Company, inc. 
1112 South Boulevard Chamber of Commerce Bldg. Box 4832, San Juan, Puerto Rico 


oe 
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Heavy Cut-off Work 
Now Done with Band Sawing Economy 


POWER SAW 
24” x 24” Capacity 
HEAVY DUTY Horizontal CUT-OFF SAW 


New Design packs power, rigidity 
and speed for the big cut-off jobs. 


Here’s a machine that was designed from the ground up to meet 
HORIZONTAL SAWING HEAD a growing need by steel mills and warehouses, shipyards and 


al aan Se eee cag other fabricators for high speed, dead accurate cut-off of heavy 


2” wide Demon HSS Saw Band. work pieces. 
po! apse — The new DoALL Power Saw Model 24 packs power, rigidity 
ive eal tad, and speed behind a new rugged, continuous cutting 2” wide 
Demon HSS band. It will cut heavy bars, pipe, billets and 
structural shapes in a fraction of the time at a fraction of the cost 
FEATURES of any cut-off machine of comparable capacity. And the nar- 
row-kerf cut will give you a bonus of many more cuts per piece 


@ Fi ti trol for instant . ° ° 
Finger tip control for instant response in material savings alone! 


to change in speed or direction. (Man- 
val control also available.) Its revolutionary horizontal design results in a combination 
Powered rollers position the heaviest of structural simplicity, speed and accuracy of cut with new 
work pieces ease of handling heavy work. Variable speed, fluid drive, com- 
Fluid drive speed control meets broad plete automatic operation, automatic indexing of blanks up to 
ye ey eegEeeeNe. 12’ long, and power positioned hydraulic vises are just a few of 
Automatic indexing table the revolutionary time and money saving features of this new 
Power positioned hydraulic vises Power Saw. Call your local DoALL Sales-Service Store for 
Automatic self-drain chip removal details on this outstanding investment today or write: The 
Positive feed coolant system DoALL Company, Des Plaines, II. 


For Lowest Cost . . . do it on the DoALL! 


MACHINE TOOLS ccccccccsccecee CUTTING TOOLS ceccccccececcce INSTRUMENTS cocccscccsccIN 
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UNIVERSAL JOINT ADJUSTABLE 
TAPPING & DRILLING HEAD 


Here’s another hi-speed production tool from Errington. This dependable tool is 
adjustable to any pattern of holes . . . is available with 4 or 6 spindles. Positive clutch 
drive and reverse. Head made of the best grade sand Cast Aluminum with hardened 
and ground gears and spindles (made in one piece). Full grooved ball thrust bearings 
at all thrust points and Oilite bronze radial bearings. Remember to do more... 
better ... faster ... rely on Errington Hi-Speed Production Tools. 


V2 MINUTE 





Less THAN 





#0—0” to 4%” Tap Capacity 
Min. centers 11/16” 
Max. Pattern 54” 

#1—7/32” to %” Tap Capacity 
Min. centers 144” 
Max. Pattern 8” 


ex ae , Send For Complete Information 


ERRINGTON MECHANICAL LABORATORY, INC. 
Established 1891 
{ Main Office and Plaint: STATEN ISLAND 4, N. Y. 


401 Broodwaoy, New York 13 


Export Office: STATES TRADING COMPANY (ou. isan Srapesco. yy. 
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FINS STAMPED OUT HERE 
FINS COLLECTED HERE 


FINS STACKED ON TUBES HERE 


York Division of Borg-Warner, wanted to combine a fabricating and assembly 
operation in the production of fin coils for air conditioning and refrigeration 
systems. Objective: eliminate a time-consuming manual stacking operation that, 
in a period of expanding production, would grow increasingly expensive. 

V & O supplied equipped presses for the job. Fins, complete with skip-cor- 
rugation, holes and spacers, are made in a two-station die; then collected in a 
stacking mechanism and pushed down onto tubes. 

Presses that integrate or combine operations are the primary business of V&O. 
Our long-slide presses are designed for automation. Our engineering is geared 
for it. We would welcome a chance to go over the possibilities of using mecha- 
nized presses to integrate or combine operations in your plant. Please write or 
call us. 


Aluminum fins (.006” or .008” 
gauge) are fabricated and stacked 


at rates up to 180 per minute. THE V&é&O PRESS COMPANY 


DIVISION OF EMHART MFG. CO. 
301 UNION TURNPIKE, HUDSON, NEW YORK 


Frecees and methods thal aulomatically reduce coole 
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New ‘“‘Series 333’’ Drills 
for Drilling Cast Iron! 


HANNIFIN AIR PRESS | Special 


Carbide Tip 
It’s the ideal press for that occasional pressing 
job. These presses operate off ordinary shop air 
supply. They’re fast and safe. Over 30 models to 
choose from...many for either bench or floor s 
mounting. Capacities from % to 18 tons. Day- ; Moser Wd 
light to 46 inches. ..reach to 12 inches. Prompt 
delivery. Rede Heavy Land 


Slow Spiral 


WRITE. Complete information and 
rices on Hannifin Air Presses will 
e€ sent on request. 


6 Tons (Model B-2) 
One of more than 30 
models. Press with 
base, $570. 


1-ton Hand-D-Press. 
q for small parts manu- 
facturers. Press only, 
without valves, $230. 


Prices F.O.B. our press plant, St. Marys, 
Ohio, subject to change without notice. 


HANNEFIN 225 or 
Whatever your carbide drill requirements may be... 


HANNIFIN CORPORATION, 5175S. WOLF ROAD, DES PLAINES, ILLINOIS whether solid carbide or carbide tipped . . . it always 





pays to make sure you use an “ACE”. Their “ground- 
from-the-solid”, highly polished flutes have keener, 
stronger cutting edges. And that means finer ac- 
curacy, longer tool life, and lower drilling costs for you! 


Call your local Ace Drill Distributor today! 














HIGH SPEED BAND SAWS 


FASTEST, BEST MEANS 
OF CUTTING METALS 


If you are not familiar with the ad- 
vantages of friction sawing with these 
machines, by all means drop us a line 
asking for “Friction Sawing Data.” 

You can save many times the cost of a 
Tannewitz High Speed Band Saw and 
greatly expedite production by using it 
to cut sheets of both hard and soft steel, 
formed or flat, trimming malleable and 
Steel castings, cutting armor plate or 
many other materials. Write NOW! 


THE TANNEWITZ WORKS @ci+.1729 
GRAND RAPIDS, MICHIGAN T Y NEW CATALOG covers the entire line of Ace 


“Ground-from-the-Solid” High Speed Steel and 
Carbide Drills, Reamers, Drill Blanks and 
Special Drills. Send for it today! 


ACE DRILL 


ADRIAN, MICHIGAN 











ORIGINATORS OF *“GROUND-F ROM-THE-SOLID™ DRILLS 
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Here’s how HAMIKLEER—the odorless, synthetic 
coolant and rust preventive—can cut your metal- 
working costs 6 ways: 


1. 


By eliminating the need for and cost of many 
different coolants. HAMIKLEER can be used for 
practically any cutting, grinding or aqueous phase 
operation on cast iron, hard and soft steels. 


By reducing rejects—speeding production. 
HAMIKLEER always keeps work cool, clean and 
visible, allowing finer surface finishes in shorter 
time. 


By preventing rust—even in hot, humid weather— 
eliminating costly cleaning operations. HAMI- 
KLEER is a rust preventive as well as a coolant 
and it will not turn rancid. 


By increasing tool life to make fewer replacements. 
HAMIKLEER has excellent lubricity and anti- 
weld properties. 


By lasting longer. The amount of HAMIKLEER 
consumed or “‘carried away” is held to an economi- 
cal minimum by the thin body of the solution. 


By eliminating costly disposal problems. HAMI- 
KLEER can be run down drains without gumming 
or clogging, providing oils don’t get into the 
mixture. 


A large metalworking firm stondardized on HAMIKLEER after testing 30 
different brands of coolants. HAMIKLEER was the only coolant that proved 
overall superiority ... improving lubrication, cooling, rust prevention, better 
finish, longer tool life and wheel life. 


*SEND FOR FREE SAMPLE... to fest on your own metalworking operations, 


HAMIKLEER, ACTIVOL, HAMICOTE, 


MILLE > 


%, o 

a ¢ 

41 4 ‘ 
DeipHia & 


HARRY MILLER CORP. 


Original Product® and Processes Since 1936 


tclilthiclaitig-te Mell 


4th and BRISTOL STS., PHILA. 40, PA. 


STEELGARD, IMMUNOL ‘\DAvenport 4-4000 Service ‘Representatives in Principal -Cities 
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PACKER-MATIC completely auto- 
matic polishing, buffing and deburring 
machines are engineered to meet the ~ 
demands of modern mass production 
methods for speed, economy and 
efficiency in finishing operations. 


“Oy Hit iti | 


Whether you handle long production 
runs, short odd lot jobs, or a mixture 

of both, PACKER-MATIC is the 
machine for you. Let Packer’s engineers 
help you meet your finishing require- 
ments for faster, low cost polishing, 
buffing and deburring with more uniform 
results. Send blueprints or sample parts 
and we will show you how to speed 
up production and cut costs with a 
PACKER-MATIC. 


PACKER-MATIC 


THE PACKER MACHINE COMPANY e MERIDEN, CONN. 


Pioneer Manufacturers of Automatic Polishing and Buffing Machines 


iMal-m ol dlcdahancoleloiamela 
flashlights is just one of 
many successful 
PACKER-MATIC 
applications 














WHAT'S THE FUTURE OF NUMERICAL CONTROL? 


“Within three to five years,” said a large’ machine-tool builder's chief engineer, 
“Numerical Control will cause major changes in current manufacturing methods.” 
The reasons for this forecast are fully reported in our Special Report, “Numerical 
Control—What It Means to Metalworking.” 24 pages with photos—35¢ a copy. 
For copres write-our Reader Service Department. 
AMERICAN MACHINIST 
McGraw-Hill Building, New York 36, N.Y. 

















ULTRACHEX GAGE BLOCKS i Every Maal 


Supplied in one Superior Accuracy 
5 SPT AILLIONTHS 2 ACCURACY om 


BLOCK SET (sh ) 
cane OPTICAL oe $132.50 ~— Individeal 
82 BLOCK SET.....2303.00 w case 
= ae will a 4 — Ny any $24.75 

r ing shop must wor ge- 
block precision. IMMEDIATE DELIVERY oe a) 














GEO. SCHERR CO., INC mae or mama 


Understanding 
ALLOY 
STEELS 


By removing the cloak of 
mysterious, highly technical 
terminology, this American 
Machinist Special Report 
clarifies the differences in 
commonly used alloy steels. 


Alloy steel is just plain carbon 
steel to which one or more 
other elements are added to 
change some property or 
properties of the base mate- 
rial. These elements may af- 
fect the mechanical, mag- 
netic, or chemical properties 
of the steel. This report dis- 
cusses the relationship of al- 
loy steel to plain carbon steel, 
and describes the alloy prop- 
erties in terms of the stand- 
ard classification. 


This is one of a new series of 
American Machinist reports 
written to simplify metallurgy 
for the non - metallurgist. 
Earlier reports in the series 
discussed brass, and plain 
carbon steel. 


25 cents a copy 


READER SERVICE DEPT. 


American 


Machinist 


McGraw-Hill Building 
New York 36, N. Y. 
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P Motca 4 
LMenayweatnen | 


Special duplex milling machine 
for milling and slotting chain links 


Operation —Straddle and form mill on right hand station, slot or 
straddle mill on left hand station. 


Universal—Six different sized parts run over this machine. 
Cycle—Either automatic or manual cycle. Cycle time, 64 seconds. 
Feed—Custom-designed and built hydraulic head feed, index and clamp. 


Fixtures—Four fixtures are mounted on index table. 


the a 
QATAR SS 
Company. fot os Ce ee ee 


MACHINE TOOL MFG. DIVISION continuous production with a minimum 
CLEVELAND, OHIO of maintenance and costly downtime. 
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“WHITMAN « BARNES END MILLS! 
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FN 9 


for geor diameters up to 900 mm with 
work-arbor support and pitches in steel 
up to module 9 


FP 7 production machine 
for gear diameters up to 600 mm with 
work-arbor support and pitches in steel 
up to module 7 


DOUBLE-FRAME GEAR-HOBBING MACHINES 


with programme control for all functions, shiffing arrangement, automatic locking 


FN 6 


for gear diameters up to 600 mm with 
work-arbor support and pitches in steel 
up to module 6 


FP 4 production machine 
for gear diameters up to 300 mm with 
work-arbor support ond pitches in steel 
up to module 4 


ECONOMY 

ACCURACY 

UNIVERSAL APPLICATION 
EASE OF OPERATION 

the reqjuirements of the times 








MASCHINENFABRIK LORENZ AKTIENGESELLSCHAFT 
Soe Ft 4 tw eee 8 2c 2S. Cle Gor RR MA NY 
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With new Kling machines like these 
in your production picture you’re set to capitalize on 


America’s Booming Demand 


for Road Building Machinery and many ier 
production machines requiring fabrication 
of structurals, angles, sheet and plate. 








New Kling machines like the 
Mill-All and the improved 
No. 4 Pinch Roll (illustrated 
here) point up the importance 








of checking your present re- 
sults with those now obtain- 
able with Kling. In view of 
the bright demand outlook 
for production involving roll- 








ing, cutting, facing, coping, 
punching, shearing, notching, 
etc. a checkup with a Kling 











Distributor should prove 
most rewarding. Write today 
for catalog bulletins. Please 








Pe OP » : 
WKLING MILLALL . GH-SPEED FACE MILLING MACHINE WITH SS specify types of operations 
EXCEPTIONAL POWER AND CAPACITY. CUTS UP TO 1000% FASTER THAN CON- : : : 
eevee: laid. atid mains teen ti nee eee edge: Com Sn in which you are interested. 


D TO MILL ALUMINUM AND OTHER NON-FERROUS METALS —_—- - . a 























KLING PINCH ROLLS (PyRAMiD TYPES ALSO AVAILABLE)... EMBODY MANY TIMELY 
IMPROVEMENTS. FEATURES INCLUDE ALL STEEL CONSTRUCTION; FULLY GEAR-DRIVEN 
ROLLS; EXTRA LARGE OPENINGS TO HANDLE AND EASILY REMOVE LARGE BEAMS AND 
CHANNELS; FULLY MESHED GEARS AT ALL ROLL OPENINGS; DROP END AUTOMATI- 
CALLY CONTROLLED AT OPERATOR’S POSITION TO ELIMINATE LOCKING AND UNLOCK- 
ING; DIAL INDICATORS AT EACH END OF ROLL FOR POSITIONING AND DUPLICATING. 





Since 1892 
BROS. ENGINEERING WORKS 
1320 N. KOSTNER AVE. * CHICAGO 51, ILLINOIS 
Exclusive Canadian Distributor: Brown-Boggs Foundry 
& Machine Co. Ltd., Hamilton, Ont. 
Export Distributor: Simmons Machine Too! Corp. 
50 E. 42nd Street, New York 17, N. Y. 
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Boreaming 


Roller-Burnishing 


WITH MADISON 
INNER DIAMETER 
TOOLS 


SS 


You name it... any 

hole, any hole-making 
sarah problem. Your Madi- 
son Man has the solu- 
tion — how to machine 
it best at least cost. 
He'd like to stop at 
your plant and discuss 
your specific problems. 


Reaming 
Just drop us a note or 


7 


send coupon to Dept. 


Trepanning 


VPN Mietel0) fo) Ma ne)>)-\4 


[J Please send me literature on the complete 
Madison line. 
[_] Have representative call. DEPT. AM-1 


Inner Diameters Are Our Business 


a 


INDUSTRIES, INC. 
Muskegon, Michigan ADDRESS_ 


ASSOCIATED WITH MADISON-FAESSLER TOOL CO. ome 
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PERFORMANCE? 





You get only 
2 A TAP 
with single 
tempering 





and... 


with double 
tempering 
(industry standard) 


>» & 


a % 
VEN THE MARK OF 
TRI Hit the jackpot every time with triple 
TEMPERING commen cae a waeaband with 
Sossner). You'll be triply rewarded with a tougher, more 
reliable, longer lasting tap...less chippage... less breakage. 
OTHER SOSSNER EXCLUSIVES — elektraLUBE... A permanent Super-Lubricant 
The most complete line of SPIRAL FLUTED TAPS... 


N FR TAP & TOOL CORPORATION 
SOss 29 BROADWAY. LYNBROOK, L.I.. N.Y. 


“FACTORY. WAREHOUSES IN NEW YORK AND LOS ANGELES « DEALER STOCKS IN OTHER CITIES - 
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Answers to hundreds of 
METALWORKING 
questions—complete in 
one EASY-TO-USE 
volume | 


What leading magazines 
say about this book: 


Automatic Machining: “Offers quick 
answers to metalworking problems of 
a practical nature” 


Design News: “Digests vast amount of 
original source material otherwise diffi- 
cult to obtain even when one knows 
where to look.” 


Welding Journal: “Valuable sid to 
machinists, designers, draftemen, an: 
engineers.” 


Automotive Industries: “Storehouse «of 
useful tables and formulas, plus . . 
methods, materials, and equipment.” 


THE NEW 


AMERICAN 
MACHINIST’S 
HANDBOOK 


Edited by RUPERT LE GRAND 
Senior Associate Editor, 
American Machinist 


1579 pages, 5% x 8 
174 shustrations, $11.00 


Payable in installments 


ya think of being able to find the answer— 
¥ the dependable answer—to almost any ques- 
tion—quickly—layouts, feeds, speeds, tools, jigs, 
fixtures, materials, standards, tolerances—any 
detail of machine shop or drafting room practice. 
The New American Machinist’s Handbook pre- 
sents this kind of information, in the form in 
which you can best understand and use it. 


Here is a treasury of the kind of machine 
shop information that will help every man to 
save time and avoid trouble in his own work, 
to go ahead on any job with confidence, and to 
improve his skill, reputation, and earning power. 


See for yourself what this modern metal- 
working guide can do for you. Look the book 
over for 10 days free. Pay on easy monthly terms 
if you decide to keep it. 





What's Ahead? . . . see Page 2 


Yes, American Machinist's “Chips” column on page 2 of each 
issue forecasts coming events in future issues, and also points 
up behind-the-scenes stories of how current articles are gath- 
ered and written. Form the “Chips” habit—read it every issue. 


AMERICAN MACHINIST 
330 W. 42nd St., New York 36, N. Y. 














aeeanmiaiaatnes RRS . 
i SEND THIS FREE EXAMINATION COUPON | 


McGraw-Hill Book Co., Dept. FA 5-6-57 
| 327 W. 41 St, N-Y.C. 36 


mittance accompanies this 
| and return privilege.) 


(Print) 








For priee and terms outside U.S., 
write McGraw-Hill Inat’l., N.Y.C. 
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ASSOCIATED WITH MADISON-FAESSLER TOOL CO. 


1 city STATE 





Spectacular PLYMOUTH 
ENGINE PLANT you see 


(Above) View of Plymouth 
Engine assembly line 


In the new Plymouth “Qualimatic” Engine plant you 
see Vickers Hydraulics on every side. Hundreds of 
machines in this latest and greatest example of 
automation are Vickers equipped. 

Both builders and users of production equipment 
appreciate the significant advantages of Vickers 
Hydraulics . . . advantages that help produce better 
products at lower cost. 

A specific need in the Engine Plant is standardization 
on a few basic hydraulic units to keep down parts 
inventories. The Vickers line makes standardization easy. 
Also desirable are hydraulics in units quickly demount- 
able ...so that by replacing units, repairs on the job 
are avoided and costly downtime reduced. Vickers has 
extensively developed demountable unit construction. 

Whether automated or not, more and more plants 
have more and more Vickers Hydraulics. For further 
information, write for Catalog 5002B. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
MACHINERY HYDRAULIC DIVISION 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1410 . Detroit 32, Michigan 











WICKER. 


HYDRAULICS 
Wherever 
You Look 


Plymouth Engine Plant is 980’ 
long and 500’ wide. Indicative 
of its scope is crankshaft ma- 
chining requiring 4500 linear 
feet of automation composed of 
385 individual units. Plant 
capacity is 150 engines per hour. 





WICKERS HYDRAULICS is used on machines supplied 
by these Companies to Plymouth Engine Plant 
American Broach & Machine Co. Lees-Bradner Company 
Barnes brill Company Michigan Drill Head Co. 
Bilt-Rite Tool F Machine Co. Micrematic Hone Corporation 
Micro-Poise Engineering & Sales Co. 
Modern Industria Engineering Co. 


The Motch & Merryweather 
Machinery Co. 


Norton Company 
. 


Buhr Machine Tool Company 
Colonial Broach & Machine Co. 
Crankshaft Machine Company 

The Cross Company 

Ex-Cell-O Corporation A. P. Schraner Co. 

Fitchburg Engineering Corp. The Sheffield Corporation 

Greenlee Bros. & Company Snyder Tool & Engineering Co. 
Industrial Metal Products Sundstrand Machine Tool Co. 

The LaPointe Machine Tool Co. Jervis 8. Webb Co. 

Landis Tool Company The Wickes Corp. 

The R. K. LeBlond Machine Tool Co. Wilson Automation Co. 











ication Engineering Offices: * ATLANTA « CHICAGO « CINCINNATI « CLEVELAND 
DETROIT « GRAND RAPIDS « HOUSTON «+ LOS ANGELES AREA (El Segundo) » MINNEAPOLIS 
NEW YORK AREA (Summit, N.J.) « PHILADELPHIA AREA (Media) + PITTSBURGH AREA 
(Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER * ROCKFORD + SAN FRANCISCO 
AREA (Berkeley) « SEATTLE + ST. LOUIS * TULSA + WASHINGTON «+ WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronto 7545 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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ADJUSTABLE 
DIE § by WHISTLER 


e Operate like a single purpose die e Easy to set-up and make 
changes e Interchangeable and re-usable parts always ready 
for a new job e Reduce die costs to a new low e Pierce holes 
in any desired arrangement of shapes and sizes e Precision 
piercing of materials to 4” thick steel. 

















Doses tae es = 4 
T eee z 






































Above: Sectional drawing of a Whistler adjustable punch and 
die unit assembled in T-slot die set. Betow: A completely 
assembled Whistler adjustable die ready for the press. 


YoU NEED 
THIS CATALOG 


to see for yourself in dollars 
and cents what this adjustable 
die making method can do for 
your plant. Send for it right 
now...without obligation. 


S.B.WHISTLER & SONS, INC. 


745 Military Road, Buffalo 23,N.Y. 
1957—Our 40th Year Manufacturing Dies. 


ADJUSTABLE, MAGNETIC and CUSTOM DIES FOR ALL INDUSTRY 


, Direct Factory 


Macs a 
260 


cto Pia india Aer 


sc i sete 
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HOLD IT... Mister! 


WESTCOTT 
CHUCK 


TOP QUALITY 


CHUCKS 
SINCE 1872 


PRECISION 
MANUFACTURED 


UNIVERSAL CHUCKS: 
.003” guaranteed 
accuracy 


@ SEND FOR CATALOG 


Sold by Industrial Distributors | 
from Coast to Coast b> ; 


ONEIDA MACHINE TOO 


CORPORATION 


400 E. WALNUT STREET ° ONEIDA, N. Y. 





LOVEUVOY 





> 


&E™. 


Face Milling Cutters 


@ Unique blade, shoe and wedge positive-locking 
principle assures perfect alianment, enormous strength 
and versatility. 


@ Offer tooth spacing and blade capacity forall conditions. 


@ Exclusive body design permits use of correct blade for 
each job and every material. 


@ HSS and carbide blades available with lead angles up 
to and including 45°. 


Write for Catalog No. 3] 


LOVEJOY TOOL COMPANY, INC. 


141 Main Street, Springfield, Vermont, U.S.A. 
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PRT See Tee ee PP Ne errr Fe 


AIR POWER when you need it 
...with an ES compressor 


& 
® 
=aa 24 Hours a Day 


f ee 
1 ie 


20 Years of Service? 


Installed over 20 years ago, this Ingersoll-Rand ES 
compressor is still in excellent condition — still doing 
its job dependably, compressing air to 100 psi for 
general shop service in a large southern manufac- 
turing plant. ES compressors of this age are a com- 
mon sight in industrial plants all over the country — 
attesting to the tremendous stamina and long-life 
built into these heavy-duty machines. 


. No Forced Shutdowns 


Here is one of six 75-hp ES compressors supplying 
low pressure air in a New England glass manufac- 
turing plant. Since any interruption would result in 
costly damage to equipment and materials, this com- 
pany uses dependable ES compressors to furnish a 
constant supply of process air. Here, as in many other 
applications, these trouble-free compressors have 
proven themselves, even under the most adverse 
conditions. 





Only I-R compressors have CHANNEL VALVES 


ngersoll-Rand ES compressors are available in sizes Known for high efficiency, quiet operation and excep- 
9K ; tional durability. Entirely different. Each valve is a com- 
from 5 to 125 horsepower and for pressures to pesiKt “anes : ; 
9500 oak ani Vac S ROR lceadl al bination of rigid stainless-steel channels and leaf springs, 
2500 psi and vacuums. Horizontal or overhead v-be with trapped-air spaces which cushion action. 
drive, direct-connected synchronous motor or steam 


drives are available. Ask your I-R representative for 


further details on the unit best adapted to your spe- - 
cific compression problem. Nngerso afi 
sai 11 Broadway, New York 4, N. Y. 
COMPRESSORS + GAS AND DIESEL ENGINES + ROCK DRILLS « PUMPS + TURBO-BLOWERS «© AIR AND ELECTRIC TOOLS 
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Have you tried 


ot 


CIRCOLOY — our special alloy — is greatly outperforming HSS in 
longer saw life, longer production runs, superior cutting, lower 
cost. Wherever tried, especially in automation, it gives exceptional 
satisfaction. Ask your Circle R representative how to solve special 
cost problems with Circoloy. 


Burbank Hackensack New York City Pittsburgh 
Chicage Indianapolis Philadeiphia Providence 

Cleveland Kansas City Montreal Rochester 
Dayton Milwaukee Phoenix St. Louis 
Detroit ¢ Westbury, L. ft. 











KNURLMASTER 


Hand Knurler 
No distortion — even on Ye" stock! MODEL “C” 


For small production runs on Ye" te 1” stock. Exclusive screw design gives 
perfect knurl pattern. Furnished with 3 hardened knurls of standard 4” 
dia. Forged steel frame is self-centering. Write for illustrated folder. 





DEALERS INQUIRIES INVITED ROCKWIN MANUFACTURING CO. 








80M Magnolia St., Westbury, L I., N. Y. 








Books Serve as Tools 


Today's production needs have put the spot- 
light on rapid technical developments in ma- 
chines, materials, processes, and management. 
New demands for know-how and skill face your 
personnel—from top engineering design right 
down through the many levels of supervision 
and mechanical shop work. Make sure you get 
the maximum in efficiency and production from 
your whole staff—give them the advantages of 
the technical training and upgrading afforded 
by McGraw-Hill Books 


THE NEW 
AMERICAN MACHINIST’S HANDBOOK 


Covers every major phase of machine shop ana 
drawing room practice in 45 detailed sections. 
Answers thousands of questions on layouts, 
feeds, speeds, tools, jigs, fixtures materials, stan- 
dards, tolerances, etc. Edited by R Le Grand. 
Senior Assoc. Ed., American Machinist. Based 
on earlier editions of Amer. Mach. Hndbk. by 
Colvin & Stanley. 1579 pp., 774 illus., $11.00 


DIE DESIGN HANDBOOK 


Cut design work in HALF on many jobs! This 
practical guide not only shows how to make 
better, more efficient designs, but also presents 
hundreds of actual, proven die designs for cold 
pressworking of sheet or strip metal. Provides 
a wealth of data on such subjects as design of 
stampings, die sets and components. press 
feeding and unloading equipment, die and 
stamping materials, etc. By ASTE. F. W. Wilson. 
Editor-in-Chief, 768 pp.. 695 illus., $14.50 


HANPRONK OF FASTFNING AND 
JOINING OF METAL PARTS 


Time-saving shortcuts and quick solutions to fast- 
en'ng and joining problems. Covers screw 
threads, welding, collars, couplings, keys, braz- 
ing, adhesives, etc. A 200-page section in picture- 
caption style gives practical answers to fastening 
and joining sheets, rods, tubes, and much more. 
By V. H. Laughner, Ed., Modern Materials Han- 
dling, and A. D. Hargan, Formerly Supervising 
Design Engineer, Bell Telephone Labs. 622 pp.. 
over 3500 illus., $15.00 


MATERIALS HANDBOOK 


Presents the most important facts relating to 
over 10,000 materials. Helps executives, engi- 
neers, purchasing agents, and others make com- 
parisons, avoid checking many sources, and get 
a quick, working knowledge of materials best 
suited to a particular purpose. Eighth Edition 
gives details on new electronic materials, heat- 
resistant alloys, and other advances in materials. 
By George S. Brady. 8th Ed. 1018 pp., $11.00 


THE FOREMAN’S HANDBOOK 


Gives methods, data, principles, and background 
information used by successful foremen to make 
the most of their jobs. Here 24 experts present 
facts on all phases of a foreman’s functions— 
from handling people and production to under- 
standing management fundamentals. Third Edi- 
tion covers develorments in quality control, wage 
plans, etc. Edited by Carl Heyel, Management 
Engineer. 3rd Ed. 577 pp., 84 illus., $6.50 


SEE THESE BOOKS 10 DAYS FREE 


McGRAW-HILL BOOK CO., Dept. FA-5-6-57 
327 W. 4ist St, N. Y. 36, N. Y. 

Send me buok(s) checked below for 10 days’ ex- 
amination on approval. In 10 days, I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with coupon; same re- 
turn privilege.) 
© Le Grand—New Amer. Mach. Handbk.—$11.00 
0) ASTE—Die Design Handbk.—$14.50 
© Laughner & Hargan—Handbk. ef Fast.—$15.00 
© Brady—Materials Handbk.—$11.00 
© Heyel-—Fereman‘s Handbk.—$6.50 


PRINT 
Name 


Address 

City 

Company .... 

Position senitin Paes ; ‘ 
For price and terms eutside U. S.. 

write MeGraw-Hill int'l, N. Y. C. FA-5-6-57 
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Cut Lubrication Costs up to 64%! Alemite offers the 
widest choice of lubrication fittings on the market —time- 
saving pumps and guns for handling of lubricants—fully 
automatic airborne mist lubrications systems—centralized 
systems for t:oth oil and grease. 


Apply Materials 30% Faster!—If you use any material 
that is received in a drum—paint, putty, caulking, even 
food products... Alemite can pump direct from the drum 
to point of application for spraying, extruding, transfer- 
ing, packaging! 

Protect Hydraulic Systems!—Alemite offers a complete 
line of non-skive, reusable high pressure hose and cou- 
plings for any hydraulic system. 

And Alemite backs up these products with service 
points from coast to coast—with free training programs 
and plant surveys that will save money for STEWART 
your company ! 


For free catalogs and complete information, write Alemite, 
Dept. F-57, 1850 Diversey Parkway, Chicago 14, Ill. 


ALEMITE) 


REG. U. $. PAT. OFF. 


Division of STEWART-WARNER CORPORATION 

















BucKey pum? 


Alemite is the only single source 
for all these famous products: 






Automatic Airborne 
Lubrication System 


OIL-MIST 








Centralized 
Lubrication Systems 


Nee thesrtate 








Hydraulic 
Lubrication Fittings 


“POWERHOUSE” _ 


Manual and Power 
Operated Pumps and Guns 


Yeriaiat 


Hydraulic Hose 
and Couplings 








Barrel Pumps 
for Oil and Grease 










Spray Pump Equipment 






SURGEPRUF 








1s foam costing you money? 


Then it’s time you tried a Dow Corning 
Silicone Defoamer. You'll find it the easiest, 
most economical way to cut costs — restore 
full productivity wherever foam wastes man 


and machine hours. 


Users report Dow Corning Silicone Defoamers 
are remarkably effective in coolants, cutting 
oils, pickling solutions and other foaming 
solutions used in metal working. For example, 


@ aluminum manufacturer maintains top 
production in rolling mill with Dow 
Corning Antifoam A in oil spray pressure 
system. 


@ steel manufacturer uses Dow Corning 
Antifoam A to prevent foaming of a zinc 
chloride - sodium chloride - hydrochloric 
acid pickling solution. 


NEW—Antifoam B Emulsion water 


dilutable silicone defoamer that is easier to 
use, costs less, lasts longer. 


Send for FREE SAMPLE 


Dow Corning Corporation, Dept. 0317 
Midland, Michigan 
Please send me: 


(J Information on Silicone Defoamers (J Free Sample 


NAME —_ 





COMPANY —_ 





ADDRESS 














THINK of it! 


Now you can have a boring 
head that will BORE, FACE, 
TURN and GROOVE - 
at no higher cost than =: 
you would pay for an 
ordinary, single pur- 

pose boring head 


THINK 


This over before buying 
that NEW head!! 


A Boring Head 
That Won’t Face 
is NOT Complete 


Models for Any Size Machine 
Write today for full details 


CHANDLER TOOL COMPANY 
MUNCIE, INDIANA 


Model *‘D”’ 























No ordinary bench drilling machine, but an extremely 
accurate, high speed, sensitive machine for precision 
drilling. Drills from %4” down to extremely small 
sizes. Successfully used down as far as .008”. 
Table and column exactly squared, one to the 
other, and built with strength and rigidity for main- 
tained accuracy. Hardened and ground spindles in- 
sure long life. Sealed ball bearings throughout for 
smooth operation from 4,000 r.p.m. to 10,000 r.p.m. 
Motor, driving belt, and spindles entirely enclosed 
for safety. Available with 1, 2, 3 and 4 spindles. 


SIGOURNEY TOOL COMPANY 


(Division of The Smyth Mfg. Co.) 
HARTFORD 6, CONNECTICUT 


SEND FO 
ILLUSTRATED 
BULLETIN 


Sole Sales Agent 


PRATT & WHITNEY COMPANY 


e geomee oe 
West Hartford 1, Connect it 
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Can you afford to gamble on 





surface finish? 








: more exacting quality 
standards have added a new dimen- 
sion to every machined part. This di- 
mension is surface roughness and it is 
now recognized as an important factor 
in machining costs. Yet, because of in- 
accurate measurement of this impor- 
tant new dimension, parts are often 
over finished and costs soar... or 
parts are under finished and product 
trouble develops. 


Surface finish can be 
measured accurately 





Unnecessary finishing expense can be 
prevented. A remarkable measuring 


The Brush 
SURFINDICATOR 
offers a fast reliable 
meons of accurately 
measuring surface 
finish .. . completely 
portable for use 
anywhere in your 
plant, weighs 

only 15 pounds. 


BRUSH ELECTRONICS 


3500 Perkins Avenue, Cleveland 14, Ohio 
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instrument has been developed that 
permits anyone to make accurate sur- 
face finish measurements. Called the 
Brush SURFINDICATOR’, it per- 
mits checking of every finished or in- 
process surface in accordance with 
industrial and military specifications. 
The SURFINDICATOR can be 
operated without special training—a 
hand-held stylus is simply stroked 
over the surface to be measured and 
a direct reading taken in micro-inches. 
Completely portable, the SURF- 
INDICATOR is designed for use 
where it’s needed most—at the ma- 
chine. Extremely accurate, it is the 
lowest cost method of finish control. 





Precision Reference Specimens are 
provided with every instrument as a 
quick calibration check to permit field 
adjustment for absolute accuracy. 


Full information 

on the cost-saving Brush 

SURFINDICATOR and ASA Stand- 

ords contained in descriptive booklet . . . new 
Brush Surface Finish Control Efficiency Study can 
help evaluate surface finishing. 


The complete story on how surface 
finishing costs can be controlled is ccon- 
tained in our booklet describing the 
Brush SURFINDICATOR. To help 
you in evaluating over and under finish- 
ing in your plant, a Surface Finish Con- 
trol Study form is also available. Write 
for both—they can provide you with a 
new insight to the cost savings possible 


through accurate surface finish control. 
*T. M. 


eeeeeeeeeeeeeeeereeeeee eeereeeeeeee 


fe OMPANY 


DIVISION OF 


CORPORATION 





Morthfield KEY SEATER 


995% “HILLCO™ 
Stes TANGENT CHASERS 


EQUIPMENT, 
A NEW NAME FOR AN 
OLD ESTABLISHED PRODUCT 


In the interests of standardization the line 
of ACME Tangent Chasers have been 
modified slightly in dimensions so that 
— they now are adaptable to other makes of 
INVITED die heads in addition to ACME die heads. 
This complete line of tangent chasers is 
The New Northfield Model K-6 Keyseater is now known as “HILLCO”. “HILLCO” 
designed to cut straight or tapered keyways tangent chasers can be reground for 80% 
from 1%" to 1” wide. Work of any shape and of their original length. The same precision 
diameter can be clamped to the table and cut, and long wear are guaranteed that have 
grooved, or slotted. made our chasers a standard through 
Well engineered design features assure work > 75 years of cutting tool manufacture. 
of exceptional accuracy. Over 30 years of _ |; avo 
quality machine design and manufacture imwBUStRY 
guarantee satisfaction. 


Pewee THE HILL ACME COMPANY 
Geld sooron a macuine co. (MS ACME MACHINERY DIVISION 


ere a ae 1203 West 65th Street ¢ Cleveland 2, Ohio 


NORTHFIELD, MINNESOTA, U.S.A. 
Thompson Products Inc. 


? 
problems? FS tapping 
better check... [RSI Tay 











production 


longer tool life 


Take the high costs out of ‘short order” punching — 
save up to 75% on some metal fabricating jobs with 
these versatile Beatty punches, featuring built-in adjust- 
able tools; GUILLOTINE BEAM Wé8 PUNCH 
(left) has 6 individually controlled punching units with 
automatically synchronized punch and die. Handwheel 
on GUILLOTINE BEAM FLANGE PUNCH (right) 
changes punching centers and synchronizes punch with 
die. Four punching units. Spacing tables supplied for 
either machine. 


TC BEATTY sanmono, no. 


There’s a good reason for that kind of a 
thread. Kaufman specializes in building tap- 
ping machines . . . highly-precisioned ma- 
chines designed for high production runs or 
for the versatile, multiple machine shop 
requirements. For complete information on 
how you can reduce production costs in 
your plant . . . send prints and samples of 
your work to 


KAUFMAN MFG. CO. 
543 S. 29th St. Manitowoc, Wisconsin 


Zrezncrarz 
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Pick exactly the right steel for any job 
from J&L’s complete cold finished line 





increased drill life 20% 
with J&L“1213” steel 


This manufacturer of wrench socket blanks 
averaged 400 parts per hour when he 
changed to J&L,“1213” steel. Form tool life 
increased from 10 to 20 hours. Drill life was 
20% longer. Jal “1200” steels provide 


iL higher cutting speeds, longer tool life. 
i Get facts from your distributor or write to 
Jones & Laughlin 
Lae gga 


Jones & Laughlin, 3 Gateway Center, 














Ee ...a great name in steel Pittsburgh 30, Pennsylvania. - 


MACHINING PERFECTION always starts with the right steel 











FORKARDT CHUCKS 


THE New Chuck for Every Type of Work 


One-inch “Teeth” — with Twenty-Ton “Bite” 
SPECIAL FEATURES: 


Higher gripping power 
Higher accuracy 
Higher resistance to wear and teor 
Non-divided chuck body—made of steel 
All operating parts made of 
NITRALLOY STEEL — HARDENED — GROUND 
No bevel wheels 
No toothed wheels spiral threads 
e Interchangeable jaws 
e Same jaws for External and Internal gripping 
e Transmission effected throughout by surface control. 
Internal working parts of the Forkardt chuck Large gear ratio 


HAND OPERATED — POWER OPERATED 
WRITE FOR LITERATURE 
PAUL FORKARDT KOMMANDITGESELLSCHAFT DUSSELDORF 


GERMANY 
U.S. DISTRIBUTOR: MIDWEST-OVERSEAS TRADING CORPORATION, 647 W. VIRGINIA STR., MILWAUKEE 4, WISCONSIN 




















TUBE END-FORMING MACHINES 


have hundreds of tube end- 
forming and shaping appli- 
cations ... 


Fast, accurate production at 
less cost. 


Beading © Flaring @ Flanging 
e Sinking @ Expanding e 
Grooving @ Threading @ Re- 
ducing @ Double Lap Flaring 
* Double Lap Flanging. 


On tubing up to 6 in. diameter. 





Free—New Bulletin T-1 shows 
and describes the versatility 
of Vaill Tube End-Forming 


Machines. iz 


THE VAILL ENGINEERING CO. 


135 E. MAIN ol., WAithOLn. 40, © 








FAST READING 
c= DIAL VERNIER 
CALIPER 


This new Caliper permits direct dial reading accuracy to 0.001” 
—on a dial seale—ideal for inspection, tool and die iayout 
and other machine tool operations. Available in 5, 6, and 10 
inch sizes. Constructed of super-hard alloy chrome steel. Beam, 
slide and jaws are one piece construction. Write for complete 
information and prices. 


TITAN TOOL SUPPLY COMPANY, INC. = {i2, Hertel Ave. 











REICH 3-WAY 4. oe 
PRECISION TEST 
INDICATOR 


For quick machine and Dy work set-ups 
Lifetime conical bearings, on tic. Sturdy con- 
struction. Needs no service or sdcuenint, 014” reading. 
3. Bz ating” MANUFACTURING CO. 
201 E. Stroop Road Dayton 9, Ohio 














| ALEXANDER DIE. SINKERS 


for 2 or 3 
dimensional work 


Latest model, No. 3A for molds and dies 
up to 1000 Ibs. Ratios from 1.5:1 to 
10:1, 14 spindle speeds from 475 to 9500 
rpm, cutters up to %” dia. Two smaller 
sizes, 1A and 2A. 











Get a close look at Alexander engravers, 
die-sinkers, and cutter grinders — optical 
dividing head, centering and cutter grinder 
microscopes, cylinder roller attachments and 
other accessories. Write for catalog — on 
these quality, British machines. 


J ARTHUR DEAKIN & SON szttsn 
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PACKAGED 
AUTOMATION. 


NOW YOU CAN AUTOMATE 
YOUR NEW OR OLD LATHES, 
GRINDERS, ETC...ANY MA- 
CHINE THAT OPERATES ON 
AN AUTOMATIC CYCLE AND 
MAY BE LOADED FROM 
ABOVE. 








With the new Seneca Falls “VHM” unit you can readily con- 
vert your existing automatic cycle machines into a single auto- 
mated production line with minimum pain or strain. Since all 
movements are purely mechanical, installation and mainte- 
nance of equipment are simple and require no knowledge of 
electronics. 


Put these advantages to work for you: 


Wide range adaptability. 











Lower handling costs per piece. 

More production per hour. 

No operator fatigue. 

Fewer operators per production line. 

Fewer “human reflex"’ accidents. 

Simplification of plant layout. 

Standardization of Loader and Transfer Equipment. 


Quick change-over. 


Low maintenance costs. 


Phone, wire or write for ali the facts 


ENGINEERED FOR PROFIT 
SENECA FALLS MACHINE Co. 


f Seneca Faitis, New York 


Automatic and Semi-automatic Lathes * Automatic Drilling and Centering Machines 
Automatic Work Grivers * Production Tracer Lathes * Automation and Work Handling Devices * Special Production Machinery 





Machines both ends 
Simultaneously- Holds 


within .005 on length. 


For POINTING, HOLLOW /AILLING, DRILLING, 
and THREADING RODS and STUDS «+ for CHAMFERING INSIDE 
and OUTSIDE OF TUBES 


The Type 5200 Automatic Double End Machine per- 
forms operations for which it is suited on diameters 
of 1/4” through 1-1/2” and lengths 1-1/2” to 30”. 


Production rates up to 3600 pieces per hour with a 
stud hopper, easily adjusted for lengths and diameters 
are pastihte. For short lengths, an independent auto- 
matic hopper feed can be provided. 


Spindle speeds and feed rates are infinitely variable 
within the ranges built into the machine. Feed rates 
and length of cut of each head are independently 
controlled. Lengths can be held to .001” per head. 


The machine stops automatically, preventing damage 
to tools, in the event of part jamming. Simple push 
button operation clears machine to resume operation. 


THE ECONOMY LINE 
Automatic Shaving Machines Automatic Pointing Machines 
Automatic Pointing & Shaving Machines Semi-automatic Pointing Machines 


Automatic Pointing & Threading Machines 
Double End Automatic Pointing Machines 


THE LRT LY ENGINEERING CO. 
WILLOUGHBY, OHIO 


Designers and Manufacturers of 
Secondary Operation Machines since 1915 


ypical Operations Performed 
on TYPE 5200 Double End 
Automatic Pointing Machines 


wi MES te eeels| | O 








BEVEL GEARS AND 
BEVEL PINIONS 
WITH LONG STEMS 


ALL TYPE GEARS 


BILGRAM GEAR & MACHINE WORKS 
1217-35 Spring Garden, Philadelphia, Pa. 


The clocks keep ticking 
away. We need your dol- 
lars to make each minute 
count in the fight against 
cancer. 


With $70, we can buy an 
eyepiece micrometer .. . 
$48 buys a laboratory 
flowmeter...$15 buys an 
instrument sterilizer... 
$3.75,a hematocrit reader. 


Only you can decide how 
much you can afford to 
send. But send it today, 
to help us keep moving 
ahead in the struggle to 
save lives. 


Send a generous check to 
“Cancer” c/o your local 
Post Office. 











AMERICAN CANCER SOCIETY 
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get your catalog here... 


Threadwell’s new '57 edition 
with a 92 page section of 
cutting tool engineering data 
and specifications. 

See your 

Threadwell Distributor 


or write for his name. Trxeadvel 


THREADWELL TAP & DIE CO. GREENFIELD, MASS. 
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NO BLOWER OR OTHER POWER NEEDED 
, + « just connect to gas supply! 


Outstanding service since 1911! Each 
unit, with the famous 


delivers the hottest, 


“BUZZER” Venturi, 


quickest heat 


attainable without a blower. Full range 
control of heat and turn-down. Standards 
or specials available for manufactured, 
natural or liquefied gas applications. 


HIGH SPEED FULL 
MUFFLE FUR- 
NACES, Bench Type 
for heat treating 
high speed and 
alloy steels — 
temperatures to 
2400° F. 


LARGE FLOOR TYPE OVEN FURNACES 
for universal heat treating of larger 
pieces — temperatures to 2000° F 


121 S. Grand Avenue, Baldwin L. bet New ing ie 3-1110 


— 
csi: a 
eats ace” 








WILSON “ROCKWELL” 
THE WORLD'S STANDARD OF HARDNESS TESTING ACCURACY 


| 


WILSON “ROCKWELL” 
DIAMOND 


——_—_—__—__}+_____» 


“BRALE” PENETRATORS 


A FULL WILSON LINE 


TO MEET EVERY HARDNESS 


TESTING REQUIREMENT 
FULLY AUTOMATIC 
SEMI- AUTOMATIC 

REGULAR 
SPECIAL 
SUPERFICIAL 


TUKON MICRO & MACRO 


HARDNESS TESTERS 


| 
\ 
| 


With witson Diamond “‘BRALE”’ Penetrators 
the accuracy built into your “ROCKWELL” 
hardness tester is not jeopardized. Thus, there 
is no danger of your rejecting good parts, pass- 
ing sub-standard parts or endangering your 
good name with your customers. Inaccurate 
measurements with less expensive, inferior 
quality diamond penetrators are a hazard you 
cannot afford. 

WILSON ““ROCKWELL” Hardness testers—with 
WILSON Diamond ‘“‘BRALE”’ Penetrators, care- 
fully selected and scientifically ground with 
painstaking accuracy, combine to insure per- 
fect Rockwell hardness testing every time. 





COLD ROLL FORMING 
TUBULAR SHAPES 


re 


a IE 








Among the wide 
variety of things 
you can make on a 
Yoder Cold Roll 
Forming machine 
are round, square, 
oval, rectangular 
and other tubular 
shapes, such as 
illustrated. The 
seams may be open, 
lapped, butted, dove 
tailed, interlocking, 
etc.—as shown in 
the drawing. 
Millions of feet of such unwelded tubular 
shapes are made from coiled strip for con- 
ductor pipe, bedsteads, lamp stands, window 
channel, wiring raceways, carrying arb etc. 
Production ranges from 20,000 to 50,000 feet 
per day, with only one operator and a helper. 
Yoder offers you the cooperation of their 
engineering staff for designing and adapting 
their cold roll forming machines, auxiliaries, 
and tooling, for the low cost production of 
structurals, mouldings and trim, panels, tubu- 
lar and other shapes, to meet individual needs. 
The Yoder Book on Cold Roll Forming is a 
pi illustrated text on the art and the 

equipment needed for performing a variety 
of opagations which can be combined with 
cold roll forming, at little or no extra labor 
cost. A copy is yours for the asking. 

THE YODER COMPANY 

5519 Walworth Ave. Cleveland 2, Ohio 





A¢CCO 


Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-B Park Avenue, New York 17, N. Y. 


COLD-ROLL 
FORMING 
MACHINES 


ACCO 


for Better 
Values 
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TURRET 
MILLING 
MACHINE 

















... the “greatest value” 
in the 
machine tool market 


The “greatest value” is not a slogan 
coined here in Bridgeport by us... it is 
the term applied to Bridgeport Milling 
Machines universally . . . by those who 
use them . . . by those who sell them .. . 
and by those who are waiting for them. 


To those who have “Bridgeports” on 

order, may we say that we are constantly 

stepping up our production consistent with 

turning out highest quality machine tools. 

It is most gratifying to us to have others 

go on record, verbally and in writing, to 

the effect that “Bridgeport” is sy- 

nonymous with “greatest value”. 

And it is no accident that this ex- 

pression should be so univer- 

sally applied to Bridgeport 

Millers. Everything connected 

with the design and building 

of these machines has had “value” as the 

objective . . . value in terms of precision 
. value in versatility . . . value in ability 

to get maximum utility from the use of the 

“Bridgeport”. 

“Bridgeports” are within the reach of any 

shop, small or large. Small wonder then for 

the recognition and acceptance of these 

time-tried and proved versatile machine Further facts are available through 


tools. . . the “greatest value” in the machine your nearest dealer or through us 
direct. 


ehort MACHINES, INC. 


Bridigeport, Connecticut 


tool market. 








Manufacturers of High Speed Milling Attachments and Turret Milling Machines 
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Internal-Cylindrical 


GRINDER 


/t will do the same for you. 
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This versatile produc- 
tion or tool room | 


grinder can be used as 
prime equipment or as | 
en auxiliary to larger | 
machines. 


Dual purpose — Inter- | 
nal or Plain Cylindrical | 
— by simply changing | 
wheelheads. This low- | 


priced grinder, de-| 


signed for work where | 


small-in-capacity ma- | 
chine is needed, is 
proving an exceptional | 
investment for many 
grinding operations. 





ARTER GRINDING MACHINE COMPANY 


WORCESTER 5S, 


MASSACHUSETTS 


Jigmatic Automatic Tape Controlled Positioning Table © Rotary Surface Grinders 
Flat Circular Cutter Grinders @ Internal Grinders ® Cylindrical Grinders © Carbide Tool Grinders | 


AGENTS 


INDUSTRIAL CENTERS OF UNITED 


STATES AND CANADA 














Just 
Imagine 
This... 


You prepare an operation sheet 
to manufacture a complicated 
part. Instead of giving that sheet 
to a group of operators to make 
the part, you place the sheet into 
a controller, or a director, and 
push a button. The controller sets 
a machine tool in motion, and 
interprets the operation sheet’s 
instructions to machine the part 
completely without human help. 


Impossible? Farfetched? Not quite! 
It’s already been done, and suc- 
cessfully, with Numerical Control. 
And the maintenance problem is 
negligible. At M.I.T., for example, 
a prototype milling machine “di- 
rector” operated for 8,000 hours 
with only 3% down-time. 


Twenty-four pages of step-by-step 
facts and pictures on how Numeri- 
cal Control has been proved prac- 
tical by extensive study and use 
are available to you in our special 
report, “Numerical Control — 
What It Means to Metalworking.” 
The report tells you what Numeri- 
cal Control is . . . why it will be 
used more . . . how numbers con- 
trol... what computers contribute 
... and the 13 plus advantages of 
using this system. You'll especially 
want to read the pages that ex- 
plain why firms both large and 
small will be able to afford Nu- 


WANT TO TOOL WITH PLASTICS? || merical Control. 


American Machinist's Special Report Number 410 outlines the ep - Re all> aay feet 
machine-tool control for tomorrow, 


plastics most widely used; the new materials now available; write for your copy of this report 
and the new toolmaking techniques that are being developed. now. 35¢ each. 
Case histories illustrate current applications of these methods 


in Metalworking. Send 25¢ and your name and address to: READER SERVICE DEPT. 


American Machinist 
McGRAW-HILL BUILDING 
NEW YORK 36, N. Y. 


Reader Service Department 


AMERICAN MACHINIST 
330 W. 42nd St., New York 36, N. Y. 
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SAVE UP TO 30% OF WELDING COSTS 
WITH “IMPROVED” FLEETWELD 47 


Slag is peeling off by itself from welds made with 
“Improved” Fleetweld 47 in fabrication of cars for steel 
mill use. 


, 
5/32. CONVENTIONAL E-6013 
Arc Speed: 14.0" per Minute 
Mileage 14.0" of Weld per Rod 


\ 


Are Speer! 8% per 


Mileage 
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the iron-powder electrode for high-speed 
down-hand and out-of-position welding 


By actual comparison “Improved” Fleetweld 47 has 
been proven superior to conventional E-6013 elec- 
trodes. 


® Deposition rate is 10% to 30% higher. 

® Up to 30% more weld per rod, resulting 
in fewer electrode changes and higher oper- 
ating factor. 

@ Easy operation—no tendency for sticking 
on AC or DC. 

®@ Easy slag removal . . . low spatter. 

You can meet all E-6013 requirements and save 


money at the same time. Try “Improved” Fleetweld 
47 and prove it to yourself. 


Fabricators! Write for Weldirectory SB-1351 for 
specifications and procedures on mild steel elec- 
trodes. 


THE 


LINCOLN ELECTRIC 
COMPANY 


Dept. 2019, Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 














TRIPLE THE USEFULNESS 
OF YOUR M eM 


KEYSEATER AND VERTICAL CUTTING MACHINE 


Simple modification greatly increases productive 
capacity of this versatile machine. 


An M & M Hydraulic Keyseater is not only a keyseater that cuts 
internal keyways up to 5” wide but a vertical cutting machine as 
well. Serrations, grooves, teeth—a wide 
variety of cuts can be rapidly made on this 
machine with only one simple modification 
— a work-holding table. This table is now 
available at moderate cost. If you now own 
an M & M Hydraulic Keyseater or are 
considering the purchase of a new keyseater 
it will pay you to get the facts. Write 

for Bulletin 19 entitled, “Converting 

the M & M Keyseater into a com- 

bination Keyseater and Vertical 

Cutting Machine”. 


Cuts internal 
keyways 





Cuts internal forms 
or shapes 


Cuts grooves 
and serrations 


Cuts any shapes 


M &M KEYSEATERS 
AND VERTICAL CUTTING MACHINES 


MITTS & MERRILL « 


. 98 
104 Holden Street @ SAGINAW, MICHIGAN 




















Less than a dime a week . . . BRINGS 
AMERICAN MACHINIST 
Right to your home—FOR KEEPS! 


27 big, timely, informative issues a year for only $5. (Canada $7) 


Write to: Circulation Dept., American Machinist, 
330 W. 42nd St., New York 36, N. Y. 


Send no money now—we'll bill later. 
State name, address, title, company, product mf'r'd. 
and approx. number of employees. 











Cut die design work in 
HALF on many jobs! 


Save time with these hun- 
dreds of successful de- 
signs for cold presswork- 


practical guide 

shows how to 

make better, more effi- 

cient designs, but also 

presents hundreds of ac- 

tual, proven die designs 

for cold press-working of 

sheet or strip metal. Rep- 

resenting best practice of 

many ASTE members, these designs can 

save you more than 50% work and 

time on many jobs. You will find them 

easy to adapt to your own needs. The 

Handbook provides a wealth of data on 

such subjects as design of stampings, die 

sets and components, press feeding and un- 

loading equipment, die and stamping mate- 
rials, ete. 


DIE DESIGN 
HANDBOOK 


American Society of Tool Engineers 


FRANK W. WILSON, 
Editor-in-Chief 











T= practical reference book covers process 
analysis, product design, metal movements, 
materials, and proved die designs for every class 
of sheet metal pressworking. 

The Handbook puts at your fingertips essentia) 
design details of dies proven superior in hun- 
dreds of different companies’ pressworking oper- 
ations. Using the book, you may find a service- 
proved design that saves as much as 90% of your 
development time and effort, with the other 10% 
related to more conventional design ‘matters al- 
ready familiar. Significant dimensions shown in 
designs make it easy for you to adapt them to 
other purposes. 


> Solves your design problems quick- 
ly and effectively! 


> Puts a mine of factual, proven de- 
sign data in your hands! 


Hundreds of tables, graphs, and illustrations 
give you important data in concise, easily acces- 
sible form. This practical Handbook brings you 
current best die design practice—well organized 


| for your speedy reference and use. 


10 DAYS’ FREE TRIAL 


McGraw-Hill Book Co., att: H. W. 
Buhrow, Industrial & SGusiness 
Book Dept., 327 West 4ist St., 
New York 36, N. Y. 


Send me the ASTE DIE DESIGN HANDBOOK, for 
10 days’ examination on approval. In 10 days, I 
will remit $4.50, then $5.00 a month unti) $14.50 
is paid. Otherwise I will return handbook postpaid. 


(PRINT) 
Name 


Street .... 
City 
Company 
Position 


For price and terms outside U. S., 
write McGraw-Hill Int'l, N.Y.C. FA 5-6-57 
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© time _ 
Multipress, used bere for staking chromium-plated pepper 
mill lids, saves 11¢ per unit for specialty manufacturer. 


MULTIPRESS saves 


specialty manufacturer 11¢ per unit 


By using a Denison hydraulic Multipress equipped with simple 
interchangeable tooling, The George S. Thompson Corporation, 
South Pasadena, California, manufacturer of the Olde Thompson 
line of pepper mills and gourmet accessories, is now saving 11¢ Write for Datalog 
on each pepper mill produced. ASY-5 describing 
Previous methods for three sub-assembly operations cost the this money-saving 
company 15¢ per unit. With the hydraulic Multipress, costs for method. 
these three operations have been reduced to 4¢ per unit. In addi- 
tion to this significant cash savings, rejects have been virtually 
eliminated and production has been substantially increased. 
The interchangeable fixtures on the index table permit the bd) a ISON 
Multipress to be used for short-run jobs. Downtime for change- P 
over is eliminated. ~ atnO| l ACA 
Learn how Multipress can reduce your production costs. Write 
Denison Engineering Division, American Brake Shoe Co., 1164 
Dublin Road, Columbus 16, Ohio. 


HYDRAULIC PRESSES « PUMPS ¢ MOTORS « CONTROLS 
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Le} radi, fem = 7.4 5 


Gives you new precision, speed, and economy 


The rigidity for heavier, faster cuts — plus precision 
adjustment to tenths — is now available with the Buck. 
(A) Shows why the Buck is You can spot the design advantages. Cutter is “out 
more rigid and stronger. Full front.” Provides ample chip clearance. Permits use of 
shank of cutter is supported by },i--er shank for greater strength and rigidity. 
ber, locked in by three screws. The Buck uses standard cutters. Cutting edges are 
(B) Shows adjusting screw be- always on center — means less, and sometimes no, tip 
hind cutter at end of bar. Pro- orinding. This, plus super rigidity, means longer cutter 
vides adjustment to tolerances \ oar and permits using the better grade of carbide tools. 
ps gs ” a — This just begins to list the many features. Write for 
There are 30 sizes of Buck Bor- 


ing Bars ranging in boring ca- BUCK TOOL COMPANY 


pacities from a minimum of 754,” 
to a maximum of 614”. 510 SCHIPPERS LANE, KALAMAZOO, MICHIGAN 


complete details. 








PRECISION PRODUCTION 
at GRAFLEX 


At Graflex, Inc., in Rochester, N.Y., operators inspect 
their own work and get paid for it, and foremen have full 
freedom of action. These are just two important char- 
acteristics of the organization of the camera and pre- 
cision-equipment manufacturer bearing this familiar 
name. 


This American Machinist Special Report by Executive 
Editor E. J. Tangerman describes production methods 
at Graflex in detail. Over fifty photographs and other 
illustrations add to the value of the twenty-page report. 
20 pages o _ — 25 cents per copy 


Reader Service Department 


American Machinist 
McGraw-Hill Building New York 36, N. Y. 
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~The Odds 
are 108 to 1! 





— to SPEED 
your TOUGHEST 
metal-cutting JOBS! 


Yes — there are 108 different 
PORTER CUTTERS — each engi- 
neered to do a special cutting job 
the right way; which means the 
fast, labor-saving way. Men who 
have practically given up on tough 
hand-cutting ocokiunt: have found 
the answer in these powerful aut- 
ters, which can provide up to 
20,000 pounds cutting pressure, to 
make every operation easy; cut costs 
to a minimum on such metal as 
BOLTS, RODS, SCREWS, RIV- 
ETS, WIRE, CHAINS, STEEL 
STRAPPING and SOFT, MEDI- 
UM and HARD METALS. Why 
not write for the informative 
PORTER catalog — which tells 
you just what every one of the 108 
tools can do. One or more should 
turn out to be the solution to your 
metal-cutting problem. 
Illustrated above — is the famous PORTER 
CENTER-CUT CUTTER. The leading all- 
round cutter for industrial production. 6 
sizes — up to 44” capacity. 
for "PRODUCTIVE" CUTTING 
PORTER 
WORK- 
STATION 
CUTTER 


in 3 sizes — can increase the 
output of one man up to 300% 
in continuous volume cutting, up to 14” 
capacity. 
for THOSE RUGGED JOBS 
PORT 


Cuts almost anything in metal —~ 
up to 34” diameter —- thanks to 
its heat-treated, heavy-forged straps, 
and hard-tempered, center-cut jaws. 
Available in 3 sizes. 
WRITE FOR 
CATALOG — 
it will show you the 
way to solve your 
metal-cutting problems. 
» Contact your Industrial 
Distributor for Service 
H. K. PORTER, Inc. 
Somerville Ma 


ville 43 


American Machinist * May 6, 1957 





i .&> en 
straddle 


an 


N EW . A Fae milling 


ERICKSON 


MASTER SPACER 


with Ne Timken Bearinas 
gives increased 
production and 
optimum accuracy in 


* 


ae sal 


inspection 


Xi mS a (Jo 
sy 7 jig drilling 


or Vo" 4 


Write for free catalog 
"Erickson Master Spice 
today. And at the 
same time request 
your copy of Catalog K 

The new Erickson Master Spacer quickly and accurately you'th find cost 
positions work for a wide variety of jobs. This one tool can Seaee ere emrees 
eliminate expensive jigs and fixtures . . . makes it a 
simple procedure to set up drilling, milling, boring and 
special machining operations. 

The new Erickson Master Spacer, ideal for tool room and 
production machining, assures outstanding performance 
under heavy helical cuts and slow feeds. Indexing accuracy 
guaranteed within .001-inch cumulative error on a 6-inch 
diameter circle. Jig drilling is possible with either micrometer 
or “‘Jo” block setting. Timken bearing construction permits 
work to be trued in position with brake off because 
spindle alignment remains unchanged. 

The new Erickson Master Spacer can help you come to grips 
with your Number One Problem—high production costs. 

The first step is to get the Erickson story. pr 


for all Erickson 


holding tools 


ErRicKson Toot. Company 


2309-5 Hamilton Avenue ¢ Cleveland 14, Ohio 


ttn ee Gea ais ee 


COLLET CHUCKS e@ FLOATING HOLDERS e@ TAP CHUCKS e TAP HOLDERS @ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS e EXPANDING-COLLETS e@ SPECIAL HOLDING FIXTURES 
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TRIPLE 
THREAT... DON'T 


TO HIGH METAL 
CUTTING COSTS | MAISS eee 
Model J {Heavy-Duty) 


Wet or Dry models. American Machinist's news 
Easily handles 10” 


rounds, 18” flats. 
ie le 
P METAL CUTTING Sn Met ne: 


BAND SAWS Washington . . . Detroit... 


FAST * TOUGH * ACCURATE Machine Tools . . . for cap- 
If you've got a tough cutting sulized reports on these vital 
problem in your plant, a 


Johnson Saw is your best bet segments of Metalworking; 


to solve it. Controls are central- What's Ahead in Matuliuerk- 
ized, easy to reach: Set up is 
simple. Operation is automatic, ing and Business . . . con- 


Model B (Wet or Dry) For F 
precise’ cut-off ago and speed control variable. See 


rounds, 10” flats. densed economic reports to 


for yourself how a Johnson Saw 
will save time... labor... and help production planning; 
dollars in your own plant. 


JOHNSON 


Burnham Finney’s editorials; 


MANUFACTURING CORP. News Report, Field Report, 
1016 Barnes Street 
ALBION, MICHIGAN 


and Foreign Report . . . giv- 


ing you complete news cover- 
one eeeeeWRITT TODAY 


for Your copy of the big, age of Metalworking in addi- 


Adjyeeteiis ek Sel, pre- illustrated Johnson Saw 


vides rigid work support to 


speed production. Adjusts ee con catalog. It’s yours for tion to the up-to-date techni- 
safely under heavy load. “Tan the asking! 


cal articles and Special Re- 
Eastern Distributor Mid-Western Distributor Western Distributor 
R. J. R. KELLY CO W. Q. LUNDMARK HASTINGS DISTRIBUTORS ports on new developments 
Hale Bldg., 51 Main St 75 N. Broadway 1605 Solano Avenue 
East Orange, N. J Des Plaines, Illinois Berkeley, California : u : ‘ 
found in every issue. Keep “in 





the swim” with American 


QUIK SURE Machinis’s news pages. 


GK) P American 


FOR ANY WORK 
e.6hC0©°s 
ON ANY MACHINE TABLE Machinist 
HART pivideD MACHINE VISE JAWS 330 W. 42nd St. 


Write for circular 


WALTER W. FIELD & SON, INC. New York 36, N. Y. 


39-5] HAYWARD STREET, CAMBRIDGE 42, MASS 
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HIGH DEBURRING COSTS 


You know fiow costly removing burrs can be. MODERN 
can cut those costs for you—drastically and positively. 
MODERN Burr-Masters remove the burrs from all kinds of 
toothed parts—internal and external gears, splines, 
sprockets, clutches, etc.—leaving a smooth GENERATED 
chamfer over the entire contour. 


High productivity is a feature of all models, averaging 
five teeth per second. 


They chamfer-deburr so positively and so accurately that 
your engineers can now include dimensional deburr-chamfers 
on part prints and process sheets. Where functional chamfers 
are desired, Burr-Masters produce these while deburring— 
eliminating extra operations. 


Here are a few of our Burr-Masters, and the types of 
parts they deburr. Chances are we have just the Burr- 
Master to suit your needs. Our sales department can provide 
you with complete details. Ask for a copy of Bulletin BM-156. 


f 14230 BIRWOOD Mm 0 1 c g i. 38, MICHIGAN} 


Vudustrial Engineering Co. . 








KEYSEATING 


The Modern 
Way 


nal 
i 


Illustration 
shows typical 
set-up for cut- 
ting taper 
keyways with 
table tilted. 


—— 


PINPOINT MACHINE WEAR... 
MISMATED PARTS...WITH 


SPERRY BEARING TESTER 


The Bearing Tester consists of a metal probe, or pickup, anda 
compact electronic amplifier. Any malfunctioning in a moving 
part is transmitted through the probe and shows itself by a 
change in the noise level and the noise pattern visually pre- 
sented on the tester’s calibrated dial. Lightweight, easily por- 
table, the Sperry Bearing Tester is a positive asset to preven- 
tive maintenance, quality control, and receiving inspection. 
Bulletin 61-105 describes the Sperry Bearing Tester. Write 
for your copy. 
205 Shelter Rock Road 


Machines are 
made in three 
sizes for key- 
ways 1/16” toe 
1” in width. 


Danbury, Connecticut 


Great simplicity avd ease of operation of Davis Keyseater, 
assure the user of accurate, time saving work. 
Let our engineer study your keyseating problems. 


DAVIS KEYSEATER COMPANY 


403 EXCHANGE ST. ROCHESTER, N. Y. 


(3) CHUCKS 


ONLY 


MAG «TOOL 


HAS 
MICROMATIC ADJUSTMENT 





MAG-TOOL Drill Presses attach 
magnetically to ferrous surfaces 
bringing the .capacity. of heavy 
duty presses right to the job! 


MICROMATIC ADJUSTMENT 
enables movement of the drill for 
precise positioning after the press 
has been attached to the working 
surface. For example, (seerphoto) 
the bit may be easily positioned 
anywhere between the two curved 





The Ellis Dividing Head is made for 
precision operations. The Buck 3-jaw 
chuck adjusts to dead true precision in 
1 minute. Put the two together and 
you have a real performing team. 


It pays to chuck with Buck! 


NEW ‘57 CATALOG 


ready—send for your copy 


282 


Buck Ajust-Tru chucks — 2-jaw, 3- 
jaw, 6-jaw — provide dead true preci- 
sion and guarantee precision within 
.0005” on production runs! They help 
you make the most of every tool’s or 
machine’s precision capabilities. 


BUCK TOOL COMPANY 


510 SCHIPPERS LANE @ KALAMAZOO, MICHIGAN 


lines without moving the drill 
press ; 


Inquiries invited 


MAGNETIC 
jfole) Gm ee) :i 10) 7.4010), ) 


1955 Lafayette St Santa Clara, Calif 
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A PRIME OUTLET FOR 
GOOD PUBLIC RELATIONS 


and a desperately-needed public service 


One of the most effective public relations 
jobs ever accomplished was achieved last 
year by hundreds of companies and individ- 


ual businesses of every size. 


These companies have been helping to 
sustain an advertising campaign that per- 
forms a desperately-needed public service: 
It shows the American people how to drive 
to stay alive. It also portrays the almost 
unbelievable fact that more than 40,000 
men, women and children were killed in 
traffic accidents last year—and tells what to 
do to help stop highway homicide. 

The campaign was prepared by a volunteer 
advertising agency in cooperation with The 
Advertising Council and The National Safety 


Council. But the over ten million dollars 
worth of time and space which carry the 
messages to the public was contributed by 
media owners or sponsored by business or- 


ganizations, in the public interest. 


Your own plans may readily permit the 
inclusion of such advertising —both from the 
view of the vital public service it would per- 
form, and the incalculable good will it would 
promote for your name, your company, and 


your product or service. 


To find out how easily your own program 
can tie in with this nationwide effort, and for 
the complete story on who, what, when and 
where, we sincerely invite you to write to The 
National Safety Council, Chicago 11, Illinois. 


Published in cooperation with 
The National Safety Council 
The Advertising Council 
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oInoe 
Gaging a 


the Surplus Machinery Market 


Don’t iook for a business pickup until the autumn leaves start 
to fall. That’s the consensus of used machinery dealers coast to 
coast, albeit most of them are doing all right, profitwise. 


Asked “How is the surplus machinery market doing?” four top 
dealers had four different answers—‘rotten,” “sour and getting 
worse,” “weakening,” and “holding its own.” Take your pick. 


What’s the outlook? The dealer who reports a “rotten” market says 
his sales are down 10-15% from a year ago, and they’re still going 
downhill. If a pickup is due at all, it’ll come after the soft summer 
months. While his inquiries have been pretty fair in number, he’s 
finding it hard to close a sale. It’s less because of tight money than 
customer hesitancy to do any large-scale buying until the market 
moves one way or another. 


The one who says business is “getting worse” claims the only 
sales he’s made recently have been special items procured at 
the request of one customer or another. The “market is sour’ he 
says, and it won’t pick up before fal}. 


The dealer who says the market is “weakening” admits he has been 
doing right well by specializing in top quality, recent-model pro- 
duction machine tools—concentrating his sales effort on medium 
and large plants. 


The “holding its own” dealer also says he’s done all right in the first 
quarter by “sharpening our pencils and pitching” for business. Be- 
cause this outfit deals mainly with the larger metalworking plants 
in its area, tight money so far hasn’t had much effect on sales. 








1947-1949 = 100.0 
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Quarterly Index: 


id 
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Sourcet Machinery Dealers National Association 











This is MDNA‘s new quarterly used machinery sales index .. . 


United 
EVERY TIME! 


AUTOMATICS 
B & S 00G—High Speed—Slotting 
B 4 A Screw Threader—Vert. Slide 
1 
ee Model A 1-1/16" Single 


NEW BRITAIN #61 6-Spindle 154" Stock 
Reel—Chip Conveyor 


BORING MILLS © 
BULLARD 24” New Era—3-Jaw Chuck 
Table, Vert. 
BULLARD 36” Spiral Drive, 3-Jaw 
Chuck Table, Vert. 
BULLARD 42” Spiral Drive, 4-Jaw 
Chuck Table, Vert. 


GEAR EQUIPMENT 
BARBER COLEMAN Type S Hobber 
GLEASON 6” Straight Bevel Generator 
FELLOWS +61A Spur Gear Shaver 


SURFACE GRINDERS 
ABRASIVE 3B 8” x 24° Hor. Auto. 
COVEL #20 6 x 18 Hor. Hydr. 
DoALL D6 6 x 18 Hor. Hydr.—-Selectron 
—Coolant—1953 
NORTON 6 x 18 Hor. Hydr. 
NORTON 6 x 18 Vert. Hydr. 


ENGINE LATHES 
AMERICAN 12” x 30” High Duty 12- 
Speed 
AMERICAN 36” x 60” High Duty 12- 


Speed 

PRATT & WHITNEY Model C 14 x 30 18- 
Speed 

REED-PRENTICE 20” x 78” 16-Speed 


TURRET LATHES 

B & O #2 1” Ram—Bar 

B & O #7 212" Ram—Bar or Chucker 

GISHOLT +3 112" Ram—Bar or Chucker 

GISHOLT #4 2” Ram—Chucker 

GISHOLT #5 2%2"° Ram—Bar or 
Chucker 

GISHOLT #1L 212” Saddle—Chucker 

GISHOLT #2L 312" Saddle—Taper— 
Threadin 


S #5 214” Ram—Bar—Preselect. 


MILLERS 
B & S #2 Light Type Plain 
B & S 3B Standard Plain—Vert. Attach. 
VAN NORMAN #22L Plain 


PRODUCTION MILLERS 
CINC. #08 Plain 
CINC. #2-24 Plain 
CINC. #4-36 Hydromatic—2-way cycle 


PLANERS 
GRAY 36” x 36” x 12’ Dbl. Housing— 
1 Rail, 2 Side Heads—i942 


PLANER MILLER 
INGERSOLL 42” x 42” x 14’ Adj. Rail 
Bbl. Housing—Tubular Ways—2 
Swivel Side, 2 Swivel Rail Heads 


MISCELLANEOUS 

WIEDEMANN R4IP 12-TON 18-STATION 
Turret Punch Press 

GORTON 812D Vertical Duplicator,— 
Aluminum Table 

PEXTO #155 Multiple Cut Slitter 

PRATT & WHITNEY 12B M-1693 2 Spin- 
dle Vert. Profiler 





ALCAA HA 


Compiled by Ernst & Ernst, independent New York accounting firm, for the MACHINERY & TOOL 


Machinery Dealers National Association, this index takes as its base years 1947- 
1949=100. As shown here, latest available figures are for fourth quarter 1956, 

when the index showed 149.4, compared with a third quarter 1956 figure of C 0 R P 0 R A T I 0 N 
119.3, and fourth quarter 1955’s 127.2. Sales trend rose sharply throughout the 83 THOMAS STREET 
fourth quarter. Sales figure for the first quarter of 1957 is expected to be ready WORCESTER &, MASS., 
sometime this month and will be shown in this column. 
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OREY 


FOR HALF A CENTURY 


20—Late Type——-20 Potter & Johnson 4D Automatic Chucking Machines 
From a Government warehouse where they were stored for the past few years. 
Machines have seen very little service—in excellent condition! 


BORING MILLS—VERTICAL 


.8 spindle, Type r¥ ‘Mult-au-Matic’’; late type. 
, 6 spindle, Type D “‘Mult-au-Matie’’; late a 
”’ Vertical Turret Lathe, spiral drive; late type. 
Vertical Turret Lathe; spiral drive, with standard or extra high column; late type. 
Man-Au-Trol Spacer 
INCINNATI 42”, 2 swivel heads; adj. rail, M. ‘D.; late type. 
ING 36” heavy duty Vertical Turret Lathe. 


BORING MILLS—HORIZONTAL 

HARVEY - 4 bar, floor type; M.D. 
S & LEWIS #340T, 4” bar, je type; auto. posttiontag for head and table. New 1953. 

= *“Borematie”’, single —_ single spindle; late type. 

49 “‘Borematic’ » dow ie end, ndle; late type. 

335 tyne, 344” bar; motor drive. 

#43 “Precision’’; 4" bar; table ‘ype A, . 72°x72” table, 20’ te outboard support; late type. 
EMENT POND 3/4” bar, portable, r type. 
RS 4” table type, herizontal Bering. willing rs “Drilling Machine; late type. 


GEAR EQUIPMENT—FELLOWS 
LLOWS #13-LS G Lapping Machine; late type. 
LO an: late he 
2 Gear ow of high speed; one. 35” 0.D., 4 D.P. 
ear ie” Le fh - % D -P., late type. 
sP.; late type. 


; New igs 


B 
8 
B 
B 
8 
c 
K 


a7 


76 D.P 
Gear Shaper; 7'6.0.. 6/8 D.P.; late type. 
Gea ay 3 &- P., helical ‘late type 
, late type. 


LLOWS #24 ——. ne instrument; iate =. 
LLOWS #4T Thread Generator; . 4°18" ae 5 D.P.; late type. 
LLOWS #624 Gear heneers 4D. P. “late type 


GEAR EQUIPMENT—GLEASON 


#i Surface Hardener late type. 
3” Straight Bevel Gear Generator: 4-7/16" P.D., 8 D.P.; late type. 
Bevel Gear Generator ; 4-7/16" P.D., i2 D. wwe ‘late type. 
te’’, .450 D.P.; late type. 
Ay mig Hk late See max. dia. 6” R or L hand, 
ear Generator; M.D. 


AANA ATH 


>P>r>>> 


4 
i Spiral Bevel "Cu iter Sharpener; max. dia ft i d. 
Bevel Gear Rougher; 4 D.P.; late t 
L'~ Gear Generator Roughing & Finishing, 3 5 ; late type. 


>>>>> 


eee rrr cercerr 
Soaeesas 


>>> >>>>r> 
222222222 22=z 


; late type. 





Sater Grinder; M.D. 
evel Gear Generator; max. dia. 19%”, 3 D.P.; M.D 
en ly Ae aT M.D. 


erator; max. D M.D 
Bevel Geer Generator; max. dia. 35/4"; 1% D.P.; jate type. 



































ereer 
2zzz 
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GEAR EQUIPMENT—GLEASON— 
Continued 
oa Bevel Gear Planer; max. dla. 
Spor 8 Straight Bevel Gear Planer; max. 
and Stralst Bevel Gear Planer; 
max. dia. 60°; ” D.P.; M. 

GEAR EQUIPMENT: HOBBING 
BARBER COLMAN #3 Gear Hobbing, ‘Precision’; 
BANGER Couwan ‘ty Type A; cap. 12°x12"; $ D.P.; late 
BAReER COLMAN Type T, 12x12” cap., 3 D.P.; late 
BARBER COLMAN #17, cap. 8", 2¥e D.P., 5%” hoie 

cap. 12°; 4 

GOULD @ EBERHARDT 12H Universal; cap. 12°; 
GOULD & EBERHARDT Model 24-H Universal, 27° 
colt EGEHHARDY 24H Univertal; extended hob 
PFAUTER (SCHUCHARDT & SCHUTTE) #1 Univ.; 
KOEPFER Model WM-1ii Automatic Gear Cutter; 24 
BARBER COLMAN Type S Auto. Gear Hobbing Ma- 
og #1, ” dia., brass 24 D.P., steel 32 D.P.; late 


GEAR EQUIPMENT—MISCELLANEOUS 

BILGRAM 6° Bevel Gear Generator; | D.P.; M.D. 

BILGRAM 16” Bevel Gear Generator; 2 D.P.; M.D. 
& SHARPE #13 Straight & Bevel Aute. Gear 

Cutter; 18” cap., 4 D.P.; M. 

cINCINKATI #4 Auto. Gear Cutter; eap. 36”; 2% D.P.: 
pe. 

CINCINNATI #6A Auto. Gear Cutter; cap. 72”, I 


O.P.; late 
CROSS #1 Gear Tooth Rounding | ay cones 4 piteh 
teh or finer to 
nting Lf ety Machine; 
. 20°; teh 2 or finer. 
n hachine? late "type. 
ERHARDT T308M: 3 spindle 
o.P., M.D. 
& EBERHARDT #36BT Gear Rougher; 4 D.P., 
Model 862-24A Gear Finishing Machine; 
Se Model 854 Rack Type Gear Shaver; 8” dia., 
PRATT & WHITNEY 10” Gear Grinder; single wheel 


- 11/16". 
sitreieto (Cimatool) #201A Auto. Burring Machine: 





ear Rough- 


MOREY MODEL 12M DOUBLE SPINDLE 
VERTICAL PROFILER & MILLING 
MACHINES 
Your opportunity to acquire from the 
manufacturer rebuilt Profilers with 
manufacturer's new machine guaran- 

tee at a very substantial saving. 
12 of these machines while they last! 


Write fer our new catalog No. 357 


MOREY MACHINERY CO., INC. 


MANUFACTURERS e¢ MERCHANTS e DISTRIBUTORS OF MACHINE TOOLS 


387 LAFAYETTE STREET e@ NEW YORK 3, N. Y. - 
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TEL:—ALGONQUIN 4-6560 e 
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Castern Rebuilt Machine Tools 


THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY 


RAILROAD MACHINERY 

No. 2 Niles-Boment-Pond Axle Lathe, m.d. 

No. 3 Niles-Bement-Pond Axle Lathe..d. 

52” Betts Car Wheel Borer 

90” Niles Balanced Quartering & Crank Pin Turn- 
ing Machine, latest 

90” Niles Journal Trrxing Locomotive Lathe, in- 
cluding 2 inside journal turrets and 3/2” spindle 
double quartering attach., m.d. 

90” Niles Driving Wheel Lathe, m.d., latest 

No. 3 Betts Bridgeford Axie Lathe, m.d 

600 ton Niles-Bement-Pond Wheel Press, m.d 

Chambersburg Mounting & Dismounting H.S. Du- 
plex Car Wheel Press 


SHAPERS 
6” Pratt & Whitney Mi506. Medel B Vertical 
Shaper 
12” Rockford Universal Hydraulic, flanged, m.d. 
12” Hendey Universal Back Geared, m.d 
16” Hendey, m.d 
16” Smith & Mills Universal, m.d. 
24” Potter & Johnston, cone 
24” Cincinnati Plain Standard Back Geared Crank, 


m.d 
32” Morton Draw-Cut, m.d., late 
32” Ohio Shaper, m.d. 
2” Cincinnati, m.d., late 
32” Columbia H.D. Plain 
Shaper, m.d. 
36” Morton Draw-Cut, m.d., lat 
36” Rockford Universal Opensic de Shaper-Planer, 


Back Geared Crank 


m 
38” Morton Push Cut Shaper, m.d. 


No. 10 Model 2100 Warner & Swasey Bench Model, 
m.d. 


SHEET METAL MACHINERY 


No. 2 Libert Nibbler, 28” throat 

No. 35%” capacity Gray Sheet Metal Cutter, m.d. 

12’x%” cap. Dreis & Krump Leaf Brake, m.d. 

Size 848 Model O Parker Tube Bender, hand 
operate 

No. !1-SBC Buffalo Armor Plate Bar Cutter, m.d. 

Model 1236 Libert High Speed Nibbler Type Shear, 


m.d. 
Gray Turret Head Metal Cutter, m.d. 
No. 3 Ryerson Kotary Bevel Shear 
Model 4510-D Dreis & Krump ‘‘Chicago’’ Steel 
Press Brake 
No. 5 Hilles & Jones Pyramid Type Bending Rolls 
No. 1016 Wysong & Miles Power Squaring Shear, 


m.d. 
1412 Cincinnati All Steel Shear 


PROFILERS 


No. 1 Pratt & Whitney Model 1693, 2 spindle, 
“19 
4 spindle 360 Cincinnati Automatic, m.d., 1944 


TURRET LATHES AND 
SCREW MACHINES 

| Warner & Swasey ‘‘Electric’’, m.d., bar 
. 18-25 Aeme Saddle Type, m. = 
. IL Gisholt Universal, m.d., 1943 

1, 2 Cineinnati Acme Full Venverent, m.d. 
. 1A Warner & Swasey. m.d. 
. 2F Fester Fastermatic, m.d., Timken 


No. 5 Gisholt Ram Type, m.d. 

No. 7 Barbons & Oliver, flanged mounted m.d. 

No. 7A Jones & Lamson Universa’ 

22x24” Jones & Lamson Geared Head, m.d., bar 
and chucking 

4x34” Jones & Lamson Geared Head, m.d. 

20” Dreses, arranged for factory. m.d. 

26” Libby Type C, m.d., chucking 

6.2 Denver Acme Full Universal, m.d. 


MISCELLANEOUS 


Model RP Tompkins & Johnson Pneumatic Riveting 
=. with cylinder 
Sundstrand Double End Opposed Type 
‘orilting & Centerin estes 
No. 125 Marken Marking m.d. 
Type od 28- .o =. “Of Energy Spot 
Welder, KW, throa 
Pratt & aed “Standard Measuring Machine, 
36” capaci 
Type ‘ace. — Tool Boring Machine, two 
spindle type. 
15” Gleason qustzhing Press 
No. I! Cochran Bly Saw Sharpener, belt drive 
Logan Hydraulic Vertical Shaper, m.d © , eon 
Gisholt Precision Balancing Machine, ‘md 
LeRoi Electric Power Plant 
38” face Plates, lathe, taper now, key mounted, new 
Hanchett Grinding Head, vertical type for mount- 
ing on planer rail 
24”x60" Magnetic Chuck 
16°x60” 0.S. Walker Magnetic Chuck 
Clamping Assembly to fit a 6.2 Denver Acme 
Turret Lat 
ton Shaw Electric Cable Hoist 
Sharpe Universal Attachment, for use on 


.-2L Gisholt Universal. m.d., latest type, 1945 
‘ : Sane iy 1942 Py ler 

a wasey, m. 63” Walker Rot: netic Chuck, 230 volt D.C., 
ln 3 Slanett, m.d., 1942 new eanteine ” 

. 3F_ Foster Fastermatic. m.d., Timken Portable Greasing Machine, motor operated 

. 4 Midland Universal Ram Tyre. m.d. Megatherm H.S. Induc*'on Heating Unit 

. an — & Swasey Universal, m.d., chuck- 


939 
No. “i! Gisholt Universal, 


TAPPERS 


No. | Bakewell, m.d.. late 

No. | Haskins, pneumatic control, type | CAP 

No. 2 Haskins, pneumatic control, type 2 CAP 

No. 3 Haskins, pneumatic control, Type 3 CAP 

No. 3C Haskins, pneumatic control, type 3 CAM, 
m.d. 

2 spindle Haskins, pneumatic control, m.d. 

No. 22 Murchey, 6 to 28 pitch No. 4FU Foster Fastermatie, ‘. d., 

3 way Natce Tapper & Drill No. 4R Libby Ram Type, m.d., in bas 


SEND FOR COMPLETE STOCK LIST 








latest, 1945 
ase 


cOM r A N v - , 
Be CABLE ADDRESS 
, ; EMCO 








EASTERN MACHINERY 


Avenue. Cincinnati 29, Ohi 





WORLD'S LARGEST STOCK 
STAMPING PRESSES 


BLISS @# CLEARING @ CLEVELAND 
FERRACUTE e@ HAMILTON e L&J 
NIAGARA e TOLEDO e@ V&O 


BEST BUY 


OF THE 
MONTH 





BEST BUY OF THE MONTH 


42"" swing x 72°’ centers Norton Type C Plain Cylindrical Grinder, 20HP 
220/440-3-60 wheel motor drive, will grind 42'' with maximum size wheel, 
wheel size 30°’ x 3°", wheel head traverse 29'/4"', reciprocating & shoulder 
grinding attachment, power rapid traverse to wheel slide, 2 steady rests, 
electric lift 500 Ib. hoist with stand, coolant serial no. C-22459 1947, 
replacement cost over $45,000.00 O1;2 PRICE $17,500.00. 








PARTIAL LISTING new 1941 


BORING MACHINES 
Foote- Burt Vert. 26” sw. new 1941 
=4% Heald Borematic, aew 1944 ”_On%—_99" WN, 
%” Bar Cinn.-Gilbert Floor Type ieralaer ee ae 
DRILLS 20”-32°x344” Norton Pl. Cyl. 
sw. £2 Avey, new 1945 23°x36". Norton, Hi-Swing 
#2LMS L-G, 1945 24°x264”" Norton, D 
#112 Defiance, 1942 42”x72” Norton, extras, new 1947 
” sw. #2MA6 Avey, new 1942 275A Bryant Internal, new 1943 
26” sw. #4MS L-G hydraulic #16A-16 Bryant Internai, new 1943 
24” sw. #3 Avey. AC MD oi 38 Bryant Internal, new 1941 
20” sw. 22LMS L-G. 1942 #24-26 Bryant Internal, new 1941 
24” sw. £3MS8 1.-G, new 19438 = 24-36 Bryant Internal, new 1941 
di. 20° sw. £1LMS L-G, new 1943 #72A3 tame fh Int. ee 1944 
16 spdi. Fox #K6é0H, #2 taper, 1944 j 3 I lea niv. Int 2 60"x48"x2T’ American. ; has. 
GRINDERS eae eels Dene new ts ca'nt8*xte Ham ton, 
a°x12" #5 B&S, 1942 2 a MISCEL! LANEOUS” 
3”°x18" 25 B&S, 1943 #18-30" Blanchard Rot. Surf. 36” Rockford Hyd. 0.8. Shaper, 


4"x12” 24H Landis, new 1942 
6”x18" Norton Type C. new 1943 LATHES Z26 DoALL Zephyr E1-Spd. Saw, 
10°18" Norton Type C, new 1941 16ML A gh nol LeBlond Auto 19 
10°x36” Norton yy C, new 1942 Lipe Carbo Semi-Auto » Ton—60” Colonial Vert. Broach 
Fay Automatic ” Goss & DeLeeuw 8 spdis. 1941 
$306 Barnes Vert. Hone, new 1942 


10” (2g" ew.) x 48” Cinn. ER, 1043 

10x50" Hill Clarke, AC Mot. Dr Fay Automatic 

10°x72” Eill-Clarke, AC Mot Dr. #11RD 2 Hd. W&S Tapper, latest 

10” x 72” Norton H d. Hd., MD #36BM G&E 3 Spdl. Bevel Gear 

10x96" Hill-Clarke, AC Mot Dr R14 SGeness Falls, 16x36". 1942 612-A Fellows Gr Shaper 18” com 
120°x96" ce N-B.-P. ser. 3380 #HRS Barber-Colman Sharp Mach 

#5W Cinn. Acme Univ. Turret No. 2 Pfauter Gear Hobber 


14°x72" Norton Type C, #4 Gisholt Univ. Tur. Ae -&B.F. 
b D. 


4FU Fastermatic, tur. Ere sw 1944 
8D Potter & Johnston, new 1941 
MILLERS 


54”x30"x16" Ingersoll Slab. 1934 
54”x60°x8" Ingersoll ‘Openside, 1942 
Davis & Thompson V. 1944 
#12-B Pratt . \. hitney phe 
ionx60" raw M B Thread Mill 
#LT 6x72” L- B ‘Thread Mill 
2HT 12": 24” L-B Thread, 1942 
#CT 24°x36” L-B Thread, 1942 
#118 Van Norman Prod. 1942 
PLANERS 


spdl. 14” 
20” ow 


SQUARING SHEARS + PRESS BRAKES 
REBUILT and GUARANTEED 








91S GNOWTYV 


SNOS ¥ NYWAH Hdasor 





FOR SALE 
PARTS WASHING MACHINE 
Industrial; Model RWRB; Ser. No. 42-423; 8 


stage; work conveyor 36” W x 15° L; steam heated; 
omplete w/motors, pumps, blower & controls. 


WOLCO EQUIP. CO. 
326 East 2nd St., Cincinnati 2, Ohio, GA 1-6772 


10”-20°x36" Norton, angular wheel 
14°x40" #3 B&S Univ., 1943 


M1 hh= CLP, ON Dever 720 
MACHINERY COMPANY 2106 S. KILBOURN AVE, CHICAGO 22, AL 
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and courteous service to plants all over 
the World. We guarantee EVERY ma- 
chine we sell. This means that we are 
doubly careful about what we ship to 


you. 





Model No. 74 Heald Hydraulic ‘Long Base” 
“Extended Bridge’ Precision Internal 


4 


Grinder, for 
work pieces of 
unlimited 
length, late 
style, perfect 
condition. 


665 New Bri 


tain Grid- 
ley Chuck- 


er 6-Spin- ; 
dle, 614" 


capacity, 
new 1945, 
serial 
29479. 


tooling 
Similar to 
picture. 


SEARCHLIGHT SECTION 


Hydraulic tablefeed; 


10” x 36” 
Norton 
Type "C”’ 
Piain 
Cylindri- 
cal Grind- 
er, serial 
1615 5. 
Complete- 
ly recon- 
ditioned. 
hydraulic plunge-feed. 











ae, 


>= owe 


No. 281 Heald 
Sizematic Center- 
less Internal Grind- 
exsaumS latest style 
and desiga, maxi- 
mum length of hole 
4", new 1949/50. 


2795 New 


Similar to 
picture. 


No. 36 Geargrind 
Gear ond 
Spline 
Grinder, 
18” x 42” 
capacity 
complete, 
in excel- 
lent con- 
dition, 
serial 
#2467. 











No. 521 Heald Single End Borematic, 


new about 1950, 


16” table trav- 


el, like new. 


76H Baird 6- 
Spindle, 7” ca- 
pacity Automatic 
Chucker, serial 
473, latest style, 
new 1947. Fully 
equipped and 
tooled. 


No. 17 Gleason 
Hydraulic Hypoid 
Gear Tester/ 
Lappers, Fully 
equipped, with 
oscillating spin- 
dies, hydraulic 
clamping. Serials 
15425 and 15426. 











No. 122 Heald 
Double End Bore- 
matic, serial num- 
ber 35198, new in 
1954, practically 
new. With one head 
on each bridge and 
hydraulic cross slid- 
ing fixture. 


4%" 4- Spindle 
Cone (Conomatic) 
Automatic Screw 
Machine, com- 
plete with bar 
feed, lots of tool- 
ing, very good 
condition, used 
very little. 


Gleason Hypoid Group, 
consisting of a No. 7 
Hypoid Generator, No. 
107 Cutter Sharpener 
and a No. 6 Angular Hy- 
pod Tester, all new in 
1952, in “unused” like 
condition. 











Two—2261 Heald 
Precision Rotary 
Surface Grinders, 
serials 33579. New 
in 1953. 12” dia- 
meter magnetic 
chucks. For grind- 
ing flat, concave 
and convex surfaces. 


#10 Sund- 
strand Au- 
tomatic 
Production 
Lathes, seri- 
als 10-490, 
10-534 ang 
10-538. Late 
machines. 
No 12 
Sundstrand 


Automatic Production Lathes, new 1949, se- 
rials 82-678 and 82-662. 


No. 13 Gleason 
Universal Gear 
Tester, used for 
less than one 

_ year on hand 
rolling only, 
with spindle-os- 
cillation, like 
new. 











12” 8-Spindle Bullard, 
Model “D” Mult - Au - 
Matic, Serial 19002, new 
1942, double index, power 


chucking. With four plain _ 


slides and two double 
compound slides. 


Model No. IL Gisholt Universal Saddle Type 
Turret Lathe, serial 632-35, 1942, complete 
bar feeding mechanism and collet chuck. 








49 New 
Britain 
Gridley 
Chucker 
4-Spindle, 
9” capac- 
ity, new 
1949. Se- 
. t 6.6 
#30486. 

In excel- 

lent con- 

dition. 
Similar to picture. 


No. 1248 Kearney 
& Trecker Bridge 
Type Vertical 
Production Mill- 
ing Machine. 
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Model No. 5-42 Cin- 
cinnati ‘“‘Duplex’’ Twin- 
Ram Hydraulic Surface 
Broach. 


Model No. 5-54 Cin- 
cinnati “Duplex” Twin- 


Ram Hydraulic Surface 
Broach. 


Fellows Gear 
Shopers: 

Models 61, 61A, 75 
and 715 Fellows 
Gear Shapers. These 
are of the latest 
type, equipped, 
standard, excellent 
condition through- 
out. Ask for de- 
tailed quotations. 





No. 72H Gould & Eberhardt Univer- 3 


sal Gear Hobber 
for spur and hel 
ce! gears. New in 
middle 1930’s, 
with outboard 
support, 
change 
gears, mo- 
tor. Max. 
dia. of 
gear with- 
out out- 
board sup- 
port 78’. 


) 
eo. 
LAURENS BROS., Inc. 
Machi’ af 





SEARCHLIGHT SECTION 


guy FROW STOCK 
Telephore 
BAKER 5-988) 


24"" 


FALK 


_MACHINERY COMPANY 


— 


LATHES 


x 12" BOYE & EMMES Grd. Head, Timken 
Bearing. Taper Attachment. 





4 DE POTTER & JOHNSTON Automatic Tur- 
ret Lathe, Late Type. 





24"", 36"* 


BULLARD Vertical Turret Lathe, 


Turret Hd., Side Hd., M.D. 





R 


10 WARD $7 


a 
Wy RS 





No. 4 CINCINNATI Hi Power Vert. Mill, 
1942. 


PRESSES 


No. 6 BLISS Straignt Side Press Double 
Crank 135 Tons Cap., Motor Driven. 

lydroulic eel 
Press. na" Ram, 96"' between Tie Bors, 12° 
to End Support, M.D.: 





3W WATERBURY FARREL Hi-Speed Blanking, 
60 Tons Cap., 1'/2"' Stroke, Reeves Drive. 


No. 18, 19, 20, 21 Bliss O.B.1. Press. 


GRINDERS 


6"' x 18°" NORTON Hydraulic Horizontal Sur- 
) aa Grinder, Permanent Magnetic Chuck, 
Coolant System, Late Type. 








6" x 10°" x 48°" NORTON Hyd. Horiz. Surf. 
Grinder, M.D. 


4T SELLERS Tool Grinder, MD, Late Type. 





No. 2, 3, 4, 6 WARNER & SWASEY Univ. Tur- 
ret Lathes, Bor Feed. 

No. 3, No. 7 BARDONS & OLIVER Universal 
Turret Lathes, Preselector. Bor & Chucking. 
Late 


17°" x 8° LeBlond Regal Grd. Hd. Lathe, M.D. 


No. IL, 2L, 3L GISHOLT Univ. Turret Lathe, 
Cross Sliding Turret, M.D. 





30°" INGERSOLL Face Mill Cutter Grinder, 
M.D. Late Type. 

6"* x 18" LANDIS Type "'C*’ M.D. Hyd., Cyl- 
indrical Grinder, Serial #29196. 


MISCELLANEOUS 


18 KW SCIENTIFIC ELECTRIC Induction Heat- 
er, Tube Bat 




















1 Swivel Head on Rail. 1 Swivel Side Head. 
No. 175 SCHMIDT M.D. Hyd. Power Marking 
Machine, Late Type. 

No. 6 BROWN & SHARPE Automatic Screw 
Machine, M.D., 2'' Capacity. 

No. 194 BARNES Vertical Hone, 4° Capacity, 
12°* Stroke, M.D. 

12°" PRATT & WHITNEY Vertical 
Keller Attachment. Late Type. 

8" CLEVELAND Model A Automatic Screw 
Machine. Late Type. 

No. 9 MARVEL Heavy-Duty Hack Saw 10°" x 
10° Cap. M.D. Late Type. 

6" x 10 ga, Parker Power Squaring Shear, 
M.D. Late Type. 











DRILLING MACHINES 
28'' BARNES Upright Drill Press No. 242 M.D. 6 Spindle LELAND GIFFORD No. 2LMS- | 
Box Column, Power R 20" Drill Press. Excellent Condition. 


, 5°, 6" CINCINNATI BICKFORD Radial. 


No. 2 M. T. Six Spindle ALLEN Type KH Drili 
Press. Individual Motor Drive. Late Type. 











No. 2HL KEARNEY & TRECKER Horiz. 
M.D., Late Type. 


Mill, 

No. 2 BROWN & wry — Light 
Type. Swivel Head, M.D 
No. 2. 3. 4. 5 SS MAT = Power Hort. 
Mills, M.D. Rect. Overarms. 
No. 2, No. 3 CINCINNATI HSDT Horiz. Mills, 
Vert. Heads Extra Table Travel, 1945. 

lydraulic . s 





Shaper, 








MILLS 


No. 0-8, 1-12, 1-18 CINCINNATI Horizontal & 
Vertical Prod. Mills, M.D. 


No. 34-36, 45-48, 48" Cincinnati Duplex Mills. 
Late Type. 











M.D. “Late Type. 
OVER 1000 MACHINE TOOLS AVAILABLE IN STOCK... SEND US YOUR INQUIRIES 














IMMEDIATE DELIVERY 
BRAND NEW 


CYRIL BATH 


(STURDYBENDER) 


FIRST CLASS MACHINE 
TOOL EQUIPMENT 


6 ton 36” stroke Colonial dual ram, heavy duty, ver- 
A Mm my surface broac 
= —— American duplex vertical hydraulic 
i. 


ach 
Model suze Pratt & Whitney Keller with 3 spdi. 
head. new 194! 
No. 7 Model 25a Fellows Universal gear shaper 
No. 7 S. — Bradner single spindle gear hobber, 


SELEC MACHINE TOOLS 


45-48 Cincinnati 
Tracer Controlled 
Hydromatic Mill, 
late type; table 
travel 48"; power 
rapid traverse to 
table. 


with m 
Model 343 Sheftield gear chamfering machire 
4” x 12” Model H Landis Plain cylindrical grinder. 


ta te 
14x 14” centers Model 112 Rivett universal cylindri- 
cal grinder 
pe C plain cylindrical grinder 
No. 72A3 Heald Sizematie internal grinder 
No. 72A3 Heald Gagematie internal grinder 
oF Rie Heald Universal plain hydraulic internal 


nder 
Ne 74 Heald ~ pee plain Internal grinder, cross 
8 viding a? 
14 _—* “ ,_ surface grinder with motor 


20" No. 25A Heald hydraulic rotary surface grinder 
No. ringer Blanchard two spindle automatic surface 


F Colonial flat broach sharvesing, mpstine 
x 72” Thompson round broach ty 

6” x 30” centers x 6’ bed, Model AA Reed Prentice 
yA t head, Timken bearing engine lathe, 16 


Speeds 
3” "ter universal Tri-Way horiz. boring, milling and 
drilling mg yt 
a” No. 5 Defiance horizontal boring, milling 
and drilling machine 


POWER PRESS BRAKES 
~100- 8 8’ x 3/16” 10’ Bed 
~100-10 10’ x 8 GA. 12’ Bed 
#120-10 10’ x 3/16” 12’ Bed 
7150- 8 8’ x 5/16” 10’ Bed 
~150-10 10’ x 1/4” 12’ Bed 
Purchasers of Cyril Bath Brakes are entitled 
to services of a factory representative to 
assist and supervise installation, and in- 


struct personnel in operation and _ mainte- 
nance. NO CHARGE FOR THIS SERVICE. 


PRESS & SHEAR 


MACHINERY CORP. 
2600 EAST TIOGA STREET 
PHILADELPHIA 34, PA. 
GArfield 6-8840 


These Brakes are available for lease with 
option to purchase, or will finance over 
long term. 


You'll find what you want . . . in both quantity and 
quality . . . at Cincinnati Machinery Company, in- 
dustry ieaders in buying, rebuilding, selling and 
a” bar Universal Tri. Way horizontal boring, milling guoranteeing fine surplus metalworking. 

a rilling machine et fi i 
72” K ing vere boring and turning mill ee “= phos ta ———— 


No. 2 & Sharpe standard dial 
mill, ~ ‘with ceulpment = ~— Phone TRinity 1-0853 


ASK FOR LATEST COMPLETE STOCK LIST 
MILES MACHINERY COMPANY 
2039 E. Genesee St., Saginaw, Mich. 
Tele. PL 2-3105 


sincinnati Machinery 


OMPANY INCORPORATED 


~ 











Sale 
14''x6' MONARCH LATHE 


Double Back Gear, Face Plates, Steady Rest, Fine 
10” Four Jaw Chuck, Belt Drive with Countershaft; 
has been used on light work only and is in very good 
condition. A bargain at $450. 


“LATHE” 16124 Glynn Rd. 
E. Cleveland 12, Ohio FA 1-8287 


Fellows Str. Line Gear Generators 

No. 12 B & $ Mills, 24” travel, 1938. 
3” Red Ring Shaver, 1942. 

No. 103 Grant Spinners. 


D. E. DONY MACHINERY CO. 


4357 St. Paul Bivd., Rochester 17, N. Y. 
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READY TO GO ==» 
23x 36 Norton "C" 


PLAIN CYLINDRICAL GRINDER HYD INFEED 
AC HEADSTOCK, MECH TABLE TRAVERSE 


ALL MOTORS AND CONTROLS OUR STOCK 4266 


OTHER FINE MACHINES 


BORING 
48 Heald—Hydraulic Feed—(1) 14-109B Spindle 
49 Heald Single End—Single bridge with 2-way feed 
112C ExCello Single End—(1) Spindle 
1212 ExCello Double End—(4) Spindles 


GRINDERS 
10 x 48 Norton Plain Cylindrical Type C 
14 x 36 Landis Universal Cylindrical Type C 
6 x 18 Norton—Type C 


121 Heald—Cross Slide—(2) Spindles 


GEAR 


135-A Cleveland Rigidhob—Single Spindle—-Vertical 


£7 Fellows—For cutting straight spur gears 
261A Fellows 
£72 Fellows—High Speed 


$75A Fellows—For cutting straight spur and helical gears 





ERNEST 
HOLDEMAN 
& COLLET, Inc. 








MANY OTHERS TOO NUMEROUS TO MENTION 


820 NORTH WARD . 


14 x 36 Norton—Full Hydraulic 


8 x 21 Jones & Lamson Fay Auto.—8” Air Cylinder 
£10 Sundstrand—Tailstock—Front & Rear Slides 

£12 Sundstrand—Front & Rear Slides 

Seneca Falls “IMP” Production—4 x 8 Capacity 


ELKHART, 
2254 N. COLLEGE e@ INDIANAPOLIS, IND. e Phone: WAlinut 5-8996 


LATHES 


INDIANA e Phone: 3-5310 











FOR SALE 


MUST MOVE 
BUILDING MUST BE CLEARED 


ACME 3” Upsetter—new 1955 
AJAX 3” Upsetter—new 1943 
AJAX 4” Upsetter— 
NATIONAL 5” Upsetter 


Also Drop Hammers, Shapers, Lathes, Trim 
Presses, Furnaces, Steam Boilers, Billet Shears, 
etc. 


CONTACT S. PERLSTEIN 
c/o Formerly GLOBE FORGE 
341 Peat Street, Syracuse, N. Y. 

Telephone: Granite 9-6661 














@ threaded 


20 Barclay St. 


Eastern Machine Serew Corp.. New Haven. Conn. 


Se PAA 


ay b yy 4” Sellers, mn bie Type, Late 
bar Se F e 


.T.. M.D. 
lards, Spiral & New Era (3) 
nae Hanenett a ah Retary '44 
Ne. 16 Vert. 
ze Pratt Ewhttney Vert Bart "a7 
60” Hanchett Vert. Spin. Surf. toe Oe Ree. 
10°x20" B. & S. Ne. aa 
36°x1’ Cen. N. » Ore. ae, 
16°x78" Cen. 
regeert, _ 





Ne. 48 K. & T. ; 
RADIAL DRILLS StI" Blekferd new 1O5n & *S4 (2 
375 Allwood Rd., Clifton, New Jersey 

PRéscott 9-8996 N.Y. Phone: t 











FOR SALE 


500 Ton Hobbing Press Self-Contained $3100.00 
200 Ton Hobbing Press Self-Contained $2420.00 
2% Oz. Injection Molding Machine New 
12 x 12 Hand Operated Hot Plate Presses 30 Ton 
Capacity 
CLIFTON HYDRAULIC PRESS CO. 
_ 289 Alwood Rd. Clifton, New Jersey 


MODERN FORGING 
MACHINES 


2”, 3”, 4", & 5” AJAX & NATIONAL 
Air Clutch and Air Brake, Motor & Con- 
trol with Furnaces. 


SACRIFICE BEFORE REMOVAL 
COMMERCIAL EQUIPMENT CO. 


1330-32 No. 5th St. Phila., Pa. 
ST 4-8911 


K&T 1404 —_. - rom 
CINN. 1-18 . 9: 
CHOICE reece 200 KW, 3,000 ey. 
MACHINE 
TOOLS 
WARNER & SWASEY 2A 
Bar Feed 1946 


3” AJAX Air Clutch Upsetter, 1947 

CINCINNATI 5-54 duplex broach, 1948 

LAPOINTE, Vert. Broach 20T, 90” st. 194! 

CINN. Cyl. Grinder 6x18 Plunge 1945 

CINN. Cyl. Grinder, 10x18 Plunge 1945 

CINN. Cyl. Grinder, 16x72 Plunge 1943 

CINCINNATI 1066 horizontal 2-way, 1946 

EXCELLO #33 Thread Grinder 1942 

NORTON Cyl. Grinder, 6x18 Plunge 1944 

HANCHETT #900 Face Grinder 1944 

ROCKFORD Hyd. Vert. Shaper, 12” st. 1944 

GRAY DH Planer, 60x60x!2, 4 heads, DC drive 

BETTS DH Planer, 64x84x16, 4 heads, DC drive 

SOMMER & ADAMS Thread Mill, 18", H.1.S. 1943 

BIGNALL & KEELER 6 pipe threader, 1949 

BIGNALL & KEELER 12” pipe threader, 1949 

BIRDSBORO hydraulic straightening press, 600 
ton, 60x72 bed, 18"stroke, 36° daylight (3) 1942 


NOLL EQUIPMENT CO. 
4535 St. Clair Ave., Cleveland 3, 0. 
1.0700 


TOCCO 80 KW, 10.000 cy. 
43 
a yg #3 Air Chuck & 











VEELOS ADJUSTABLE LINK BELTING 
Manheim, 100-ft. roll, sealed original factory car- 
ton. Size ““B’’ regular, 5%” Net List .96 ft. @ 50¢. 
per ft. per 100’ order. Size “‘C’’ regular, %”, Net 
List 1.36 ft. @ 60¢ per ft. per 100’ roll 


THE DI! MATTERA Co. 
Smith & Sth Street, Brooklyn 31, N. Y. 











FOR SALE 


VAN NORMAN GRINDER. “Bow Gauge” Prod. 
Plunge Cut. Model $3 BG i—New 1951. Used 3 
Mos. Only. 
GLOBE TRADING COMPANY 
1875 Franklin Street, Detroit 7, Michigon 
Wo. 1-8277 








USED MACHINERY FOR SALE 


One Reishaver Grinder. Model ZA, Serial 
Number 57640-2. Excellent condition, and 
may be inspected under power in our plant. 
Cosa Corporation will vouch for condition. 
We must net $30,000. Immediate delivery. 


George Appel UNion 9-3000 


SIER BATH 
GEAR & PUMP CO. 


9252 Hudson Blvd. 
North Bergen, N. J. 
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FOR RATES OR 
INFORMATION 


About Classified Advertising 


Contact 
THE McGRAW-HILL 
OFFICE NEAREST YOU 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
M. MILLER 


BOSTON, 16 


350 Park Square 
HUbbard 2-7160 


CHICAGO, 11 


520 No. Michigan Ave. 
MOhawk 4-5800 


W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 


Clifton Village, Apt. 2—1825 York- 
town Ave. 


REdwood 1-3238 
G. MILLER 


CLEVELAND, 15 


1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 15 
Vaugh Building 
Riverside 7-5117 
G. JONES 


DETROIT, 26 


856 Penobscot Bldg. 
WOodward 2-1793 


W. STONE 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-935] 
H. L. KEELER 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
R. LAWLESS 
S. HENRY 
D. COSTER 


PHILADELPHIA, 3 
7th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive Sr 
JEtferson 5-4867 
W. HIGGENS 


SAN FRANCISCO 4 
68 Post St. 
DOuglas 2-4600 
R. ALCORN 





EMPLOYMENT 




















BOOKS 











Opportunity to become member of small 
growing midwest firm with a permanent 
future. Experience will be given more 
credit than education. Salary for qualified 
man will range between $750 and $1,000 
per month to start with fringe benefits. 
Send resume to P. 4945, 


AMERICAN MACHINIST 
520 N. Michigon Ave. 
Chicago 11, Ill. 


Used by U. S. Armed Forces 


MACHINE TOOL RECONDITIONING 
2nd printing 
Write for free folder describing illustrated book 
MACHINE TOOL PUBLICATIONS 


215 Commerce Bidg., 4th & Wabash Sts. 
St. Pasi |, Mina. 








1957 BUYERS’ GUIDE 


TO IMPORTED GERMAN PRODUCTS 
directory of German products. 
marketed in y category, manufacturer, 
importer. Plus 110 pages market facts on Germany. 
370 Pages—10,000 Listings—$3.40 
NORDEMAN PUBLISHING CO., INC 
14 E. 62nd St., N. Y. 21, N. Y. 
Pubs for German-Am. Trade Office 














SALESMEN @ SALES REPRESENTATIVES 
@ DISTRIBUTORS @ JOBBERS 
Your proven exp. & know-how selling Coated 
Abrasives & our outstanding German ‘‘Hermes”’ 
line carn be the right combination. Metro. & many 
wide territories offer real cppty. If you have 
what it takes, our proposition will be just what 
you're looking for. 
SW-5023 AMERICAN MACHINIST 
Class Adv. Div., P.O. Box 12, N.Y’. 36, N.Y. 











WANTED 











— 








Excellent opportunity for manufacturers’ represen- 
tative to sell nationally advertised and accepted 
lathe accessory. Repeat orders from satisfied cus- 
tomers are the foundation of our business. Please 
state area you cover and other lines carried. 


RW-4909 AMERICAN MACHINIST 
Class. Adv. Div., P.O. Box 12, N. Y. 36, N. Y. 








WANTED 
ne TYPF BORING AND 
LLING MACHINE 

With 3%” M.. 10’ horizontal trevel, 8’ vertical 
travel, 10’ x 16’ bed plate and bar support, Cin- 
cinnati a Type T or equivalent, .ess than 
ten years 0) 

AJAX ENGINEERING CORPORATION 

P.O. Box 1418, Trenton 7, N. J. 











REPLIES (Box No.) Address to office nearest you 
c/o this publication Classified Adv. Div. 
NEW YORK: P. O. Box 12 (36) 
CHICAGO: 529 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post St. (4) 





POSITIONS VACANT 








FOR SALE 








Small southwest college with excellent research 
facilities is seeking the services of experienced 
instrument makers. Beginning salary range 
$5,000 to $6,000 per annum depending upon 
qualifications. Excellent climate for health seek- 
ers, outdoor recreation including hunting, fish- 
ing, swimming, and golf. Direct letter of appli- 
cation to P-4985, American Machinist, describing 
qualifications and salary requirements. Include 
recent photograph. 





Plant Superintendent—Must have machine shop 
background for complete supervision smal! man- 
ufacturimg plant. Salary and bonus to be ar- 
ranged--St, Louis area—state experience and 
qualifications. P-4943, American Machinist. 





FOR SALE 


For Sale: | rigid mill Simplex model 25 Sund- 
strand. Original cost $8378. Write Box 97, De- 
catur, Alabama. 











MARTIN J. SUSSMAN COMPANY 


15” x 30° MONARCH MAGNA-MATIC LATHE, 
New 1947 

3-Spindle LELAND-GIFFORD, +2 MT, New 1947 

stl] WARNER & SWASEY PRECISION TAP- 
PING LF — MACHINE, Serial 
#88237W 

—? 4- SPIMDLE BOROMATIC, Model 

215 

a” HELLER —_ SAW, Model USH-630, 
Comparable to n 

96” PUTNAM ENGINE L ATH 

NEWTON _— BORING DRILL, 300 to 
1200 RPM 

WARNER & SWASEY #1A TURRET LATHE 


442-444 Lehigh St., Allentown, Pa. 
Phone HE 5-7181 








answering. 








Don't forget the BOX NUMBER 


When answering the classified advertisements 
in this magazine don't forget to put the box 
number on your envelope. It's our only means 
of identifying the advertisement you are 
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Index ef 


PRODUCTS 
ADVERTISED 


In This Issue 


Abrasives, Coated 39 
Accessories & Attachments (Machine 


Tool) 42, 156, 209, 237, In- 
sert Bet. 240-241, 266, 280, 282, 293 


Bearings 50, 106, 203 
Bending Machines 228 
Books, Technical 260 


Boring, Drilling & Milling Machines 
(Horizontal) 14-15 


Boring Machines Internal ....2nd Cover, 
32, Insert Bet. 32-33, 33, 67, 98 


Boring & Turning Machines 
(Vertical) 100 


Broaching Machines ... 26-27, 154, 196 
Brushes 176B 


Catalogs 271 
Chucks ...92, 208, 239, 260, 268, 279 
Collets 279 
Compressors, Air 261 
Controls, Electrical 84, 205, 235 
Coolant Systems, Filters & Supplies 230 
Cut-Off Machines 110, 112, 278, 294 


Die Sets 193, 242 


Drilling Machines ....41, 58, 77, 91, 109, 
153, 210-211, 243, 264, 266 


Duplicators & Pantographs 32, 
Insert Bet. 32-33, 33 


Engineering & Production Services 213 


Fabricating Methods & Services 213, 233 
Fasteners 3rd Cover, 64B, 156, 181 
Files, Hand 236 


Gages, Instruments & Testing 
Equipment ....44, 69, 72-73, 160, 177, 
194, 200, 209, 223, 231,.244, 252, 265, 
268, 272, 297 


Gear Cutting Machines 3, 6-7, 85, 
154, Insert Bet. 208-209, 255, 281 


(Continued on page 292) 
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HOW TO GIVE METAL PRODUCTS 
THE RIGHT FINISH... 


Here are economical, sales-building 
methods that produce more attractive products 














SUPPLIES UP - TO - 
DATE INFORMATION 
ON: 


—the pochategee lavelved ie 
metal finishing 

—the commercial aspects of 
metal finishing 

—the sales value ef attractive 
finishes 

—the cconemics of metal 
finishing 

—the ae = of parts whieh 
require finishing 

—new finishing equipment and 
processes 








—metal finishing eests ] 





ERE’S a manual which demonstrates the vital importance of the 

finishing process in the final appearance and sales appeal of a prod- 
act and describes each of these processes in careful detail so that you may 
achieve an attractive finish as efficiently and economically as modern 
methods will allow. With special attention to improving results and re- 
ducing costs, the book covers all types of finish, such as galvanizing, 
polishing, plating, lacquering, enameling and painting—wood grain re- 
production, chromium plating, and synthetic enamels, and many new fin- 
ishes of a specialized nature. 


FINISHING METAL 
PRODUCTS 


By HERBERT R. SIMONDS 
Cousalting Engineer 


and ADOLPH BREGMAN 


Consultine Bagtueer, Execative Secretory, Masters Electric Plating Association 


Second Edition 
352 pages, 5% x 84%, 147 figures, $6.00 


The revised edition of this highly useful manual describes many new 
developments, and incorporates the rapid progress in plastics and synthetic 
resins. Chapters on coloring metal, on costs and estimates and on organie 
coatings have been added, Answers to every kind of question which arises 
in connection with finishing processes are supplied in careful detail, 
aiming at the most efficient and economical means of achieving a highly 
attractive finished product with a maximum of selling appeal. 


Read this partial list of chapter headings for a few of the important 
processes and topics described: 
Saies Value of Attractive Finish e Chromium Plating 
importance of eelor _ © Spray Coating — 
How te Minimize Cleaning Expense « Electroplating Costs and Estimating 
Pickling for a Better Finish + Synthetic and Novelty Lacquering 
Pelieiias te tadectry « Enamoling and Lacquering 
Designing Preducts te Reduce Polishing 
Expense « Coloring Aluminum 


Recent Developments in Plating « Porcelain Enamel 


See the book 10 days FREE Mail Coupon 





MeGRAW-HILL BOOK CO., 330 W. 42 St., NYC 36 


Send me Si ds and Breg ‘s FINISHING METAL PRODUCTS for 10 
days’ examination on approval. In 10 days I will send $6.00, plus few cents 
for delivery, or return book postpaid. (We pay for delivery if you remit with this 
coupon; same return privilege.) : 




















aimed FA-5-6-57 
This offer applies te U.S. enly 











Compare the Features 
Compare the Price” Price! 





WORK SPINDLE 


MODERN, CLEAN DESIGN 
STURDY CONSTRUCTION 


¢ Timken Bearing © Floating Bearing 
¢ Driving Gear Close te Bearing and Work 


Model PA 


Model PL 


RD PROD 





*Heat Treating Equipment & 





SWING | 19”-21” 


22””-25/7-29” 


30”-36”-40”" | 44’7-50’’-55” 








HORSE 





20 





“34 52 


Lathes, Engines ... 32, Insert Bet. 32-33, 











From the American Machinist Library 
of Tips for Top Shop Men 


HERE’S an old saying that “If you want to 


be big, you’ve got to look 


big.’ 


’ Nobody likes 


a fourflusher or a fop, but everybody has been 


trained from childhood to expect a leader to look 


like one. Company policy can’t earn respect on 


the major things either. if it is small on the minor 


things. Don’t make your company look small. 











index ef 


PRODUCTS 
ADVERTISED 


in This Issue 


(Continued from page 291) 


Gears, Speed Reducers, Motor 
Reducers 61, 270 


Gear Testers 3, 6-7, 154, 183 


Grinders—Cutter & Tool 30-31, 
-206-207, 270, 295, 300 


Grinding Machines—Production 12-13, 
16-17, 18-19, 33, 206-207, 274, 300 


Grinding Wheels 30-31, 43, Insert 
Bet, 48-49, 80, 217, 218-219 


Heads: Drilling, Grinding & 
Tapping 38, 248, 264, 266, ; 
Supplies 79, 27 

Honing Machines 198-199, 


Hydraulic & Pneumatic Parts & 
Equipment 51, 63, 208, 259, 


Jig Borers 
Keyseaters 


Lathes, Automatic 52-53 


33, 81, 86-87, 93, 104-105, 191, 292 
Lathes, Turret 35, 36, 48, 100 


Lubricants, Cutting Fluids, 
Quenching Oils & Solvents ...20-21, 
34, 197, 201, 212, 246, 251, 264 


Lubricating Systems & Equipment 263 


Materials, Cutting & Forming Ath 
Cover, 47, 82-83, Insert Facing 176, 
187, 229, 232, 237, Insert Bet. 272-273 


Materials of Manufacture Pe 23, 49, 
56-57, 68, 76, ? 9, 189, 222, 225, 267, 
295 : 


Materials Handling: ‘Equipment 


Millers, Die Sinkers, Profilers 
8-9, 66, 93, 268, 273 


Planers 
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index of 


PRODUCTS 
ADVERTISED 


in This Issue 


Polishing & Buffing Machines & 
Supplies 216, 252 


Power Transmission 102 

Presses, Forging & Forming 
Equipment & Supplies > oa 
112, 195, 238, 240, 249, 250, 268, 
272, 277, 294 


Riveting Machines 


Safety & Welfare Equipment 60 
Saw Blades 59, 62, 64, 234, 262 


Sawing Machines 64, 215, 247, 
250, 280 

Screw Machines; Chucking 
Machines 32, Insert Bet. 32-33, 
33, 45, 46, 65, 185, 220-221, 224 

Shapers & Slotters 93, 112, 253 


Special Machine Tools 28-29, 54-55, 
94-95, 202, 213, 269 


Spindles, Machine 158 
Stampings 204, 241 


Tapping Attachments 248, 296 
Tapping Machines 58, 266 


Thread Cutting Machines 10-11, 
90, 299 


Thread Rolling Machines & Tools 10-11 


Tooling Set-up Equipment 42, 209, 
279, 298 


Tools, Cutting 24-25, Insert Facing 
64, 70-71, 74, 82-83, 214, 226, 232, 
237, Insert Bet. 240-241, 250, 254, 
257, 258, 260, 271, Insert Bet. 272- 
273, 278 


Tools, Hand 262, 278 
Tools, Measuring 268 


Transportation uae 
Used & Surplus Equipment 284-290 


Vibration Control & Mountings 192 
Vises 280, 296 


Welding & Cutting Equipment & 
Supplies 40, 233, 275 











Infinite Variety 


LODDING RETRACTING CLAMPS 


Lodding Retracting Clamps lend themselves to infinite variation. Jaws 
are added to suit work. Tapped and clear holes are there for you to 
use. Lodding provides four types of action—and your own imagination 
is the limit to the variety of jaws you can add. Four sizes each of four 
styles—hand knob, hand cam, nut 


and air operated. 


LODDING, INC. 
Worcester |, Massachusetts 


FACTORY WAREHOUSES 
Precision Tool Sales | Bagby Engineering Co. 
417 E. Florence Ave. | 1047 Forest Ave. 

Los Angeles 3, Calif. | Evanston, Ill. 

















Handle your small part precision JIG 
BORING on the LINLEY JIG BORER 


Why tie up your big, costly pig borers on small work when 
you can get maximum utility at less cost per hour on a ma- 
chine exactly fitted to your work? Put your small work on the 
LINLEY where it belongs and reserve your large machines for 
large work, where large work belongs. You'll save money this 
way. 
SPECIFICATIONS 
Table Movement: 6” x 10” — Table Size: 7” x 1744" 


Complete details sent promptly on request 








LINLEY BROTHERS CO. 


664 STATE ST. EXT., BRIDGEPORT 1, CONN. 
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PEXTO 


New features ... 
















POWER 
SQUARING SHEAR 


superb performance ... quality engineered with 


self compensating holdown for fast, accurate, clean-cut, safe shearing 
of light gage sheet steel, stainless, plastic, fibreboard, etc. Included in 
the design are all refinements of modern gauging, maximum cutting life 
of each of 4 edges of the knives, single or repeat clutch control, protection 
against scrap damage and complete safety guards. New Bulletin No. 57 


on request. 


POWER RING and CIRCLE 
SHEAR 


Improved machine cuts discs 
from square sheet metal, fi- 
breboard, plastic blanks. Also 
cuts on inside of sheet for 
rings and gaskets. 










Also complete line of machines 
and tools for sheet metal work. 


THE PECK, STOW & WILCOX CO. .- 




















SINCE 1785 - SOUTHINGTON, CONN 






MODEL 14-U-10 
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taken to make 


no responsibility for errors 


Ace Drill Corporation 
Alemite 
American Brass Company 
American Chain & Cable Co., Inc. 
American Optical Company 
American Sip Corporation 
American Steel Foundries, 

Elmes Engineering Division 
American Steel & Wire Division 
American Tool Works Co. 
Ames Company, B.C. oe 
Armstrong Blum Mfg. Company 
Armstrong Brothers Tool Company 
Arter Grinding Machine Company 
Atlantic Refining Company 











of Tips for Top Shop Men 


F you have worked with your hands, your normal 
tendency in a crisis will be to work with your 
hands again. There are times when this will impress 
the men who work for you, do much to knock down 
any idea that you’re-an incompetent stuffed shirt. But 

~ never forget that you’re paid now for working with 
your head, and that headwork demands more perspec- 
tive than handwork is likely to give you. Also remem- 
ber the thrill you got out of achievement and give the 
next generation the same chance to grow. 


From the American Machinist Library 


Capewell Mfg. Co. 
Carborundum Company 


Card Mfg. Co., S. W. . 
Cargill-Detroit Corporation 
Chandler Tool Company .. 
Cincinnati Grinders Incorporated 
Cincinnati Lathe & Tool Co. 
Cincinnati Milling Machine Co. 
Cincinnati Shaper Company 
Circular Tool Company 

Cities Service Oil Co. 

Clark Cutler McDermott Co. 
Cleveland Automatic Machine Co. 
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Thia index ia published as a conve- 
nience to the readers. Every care is 
it accurate, but 
AMERICAN MACHINIST assumes 
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78, 


284 





Baker Brothers Inc. 202 
Barber-Colman Co. 70-71 
Barnes Drill Company 198-199 
Bath Company, Cyril 238 
Bay State Abrasive Products Co. ....218-219 
Beatty Machine & Mfg. Co. 266 
Bethlehem Steel Company 47 
Bilgram Gear & Machine Company 270 
Blake Co., Edward 295 
Blanchard Machine Co. 80 
Bridgeport Machines, Inc. 273 
Brown & Sharpe Mfg. Co. 

Insert Facing 64, 69 
Brush Electronics Company 265 
Bryant Chucking Grinder Co. 220-221 
Buck Tool Company 278, 282 
Buffalo Forge Co. 210-211 
Bullard Co. 100 
Burg Tool Mfg. Company 109 
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Cleveland Crane & Engineering Co. 
Columbia-Geneva Steel Div. 
Columbus Die-Tool & Machine Co. 
Cone Automatic Machine Co, 
Cross Co. 

Crucible Steel Co., of America 
Cuno Engineering Corp. 


Davis & Thompson Company 
Davis Keyseater Company 
Dayton Rogers Mfg. Co. 
Deakin & Son, J. Arthur 
Delta Power Tool Division 
Rockwell Mfg. Co. 
Denison Engineering Company 
Detroit Die Set Corp. 
Diamonite Products Div. 
Ceramic Tile Company 
Henry Disston, Div. of H. K. Porter 
20., Inc. 234 
DoAll Company 247 
Dow Corning Corporation 264 
du Mont Corporation 90 


U.S. 


Eastman Kodak Co. X-Ray Div. 
Economy Engineering Co. 
Elmes Engineering Div. 
American Steel Foundries 
Erickson Tool Company 
Errington Mechanical Laboratory 
Esso Standard Oil Co. 
Ex-Cell-O Corporation 


Fafnir Bearing Company 
Fawick Airflex Division 

Fawick Corporation 
Fellows Gear Shaper Company 
Field & Son, Walter W. 
Foote-Burt Company 
Ford Mfg. Co., M. A. 
Forkardt K. G., Paul 


300 
185 
79, 84 


Gallmeyer & Livingston Co. 
Gear Grinding Machine Co. 
General Electric Apparatus Dept...40, 
Giddings & Lewis Machine Tool 
Company 14-15 
Gisholt Machine Company 52-53 
Gleason Works 3 
Goss & DeLeeuw Machine Company .... 224 
Grant Mfg. & Machine Company 297 


(Continued on page 296) 
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PIONEER 921-T 
Cast Aluminum Tooling Plate 


Flatness and a precision-machined surface finish (32 micro”) 

. plus 100% stability and fine grain molecular structure 
throughout . . . adapt Pioneer 921-T Tooling Plate to any pre- 
cision tooling job without preliminary milling and consequent 
waste of time and material. Every Pioneer 921-T plate, 4," or 
thicker, is held to a flatness tolerance of +.005” in all direc- 
tions. This feature makes Pioneer 921-T the ideal tooling 
material where precision, time saving and low cost are im- 
portant in jig and fixture fabrication. Ask your Pioneer 921-T 
distributor for a copy of this brochure, showing new and un- 
usual applications. 


Pioneer 921-T is available through these suppliers: 


ALBUQUERQUE, N.M.: Morris Steel & Supply Co. OAKLAND, CALIF.: Earle M. Jorgenson Co. 
ATLANTA, GA.: Southern States Iron Roofing Co. RALEIGH, N.C.: Southern States Iron Roofing Co. 
BOSTON, MASS.: American Steel & Aluminum Corp. RICHMOND, VA.: Southern States Iron Roofing Co. 

Joseph T. Ryerson & Son, Inc. ST. LOUIS, MO.: Industrial Metals, Inc. 
BIRMINGHAM, ALA.: Southern States Iron Roofing Co. SOUTH BEND, IND.: Kasle Stee! Corporation 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc. UNION, N.J.: Mapes & Sprow!l Steel Co. 
CLEVELAND, O.: Kasle Stee! Corporation WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc. 
DALLAS, TEX : Vinson Steel & Aluminum Co. WICHITA, KAN.: Industrial Metals, Inc. 
DEARBORN, MICH.: Pioneer Aluminum: Inc. 
DENVER, COLO.: ABC Metals Corporation SALES REPRESENTATIVES: 
DETROIT, MICH.: Kasle Stee! Corporation Morris P. Kirk & Son, Inc. 

Meier Brass & Aluminum Co. ; 
GRAND RAPIDS, MICH.: Kasle Stee! Corporation pow pons rs eee % ae 
HARTFORD, CONN.: American Stee! & Aluminum Corp. a eo 
HILLSIDE, N.J.: Edgcomb Steel & Aluminum Corp. 
HOUSTON, TEX.: Vinson Steel & Aluminum Co. 
JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc. 
KANSAS CITY, MO.: Industrial Metals, Inc. 
LOS ANGELES, CALIF.: Braico Metals, Inc. 
LOUISVILLE, KY.: Southern States Iron Roofing Co. 
MEMPHIS, TENN.: Southern Stotes Iron Roofing Co. 
MIAMI, FLA.: Southern States Iron Roofing Co. 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc. SOUTHWEST REGIONAL SALES MANAGER: 
NASHVILLE, TENN.: Southern States Iron Roofing Co. Howard L. Hutchinson, P.O. Box 702, Dallas. Tex. 


rR PIONEER avcuminu., Inc. 


Subsidiary of MORRIS P. KIRK & SON, INC. 


PACIFIC COAST UNIT OF NATIONAL LEAD COMPANY 


5251 West Imperial Highway + ORegon 8-7621 + Los Angeles 45, California. 


As 
5: 


The Norwest Compony 
330 Second Ave. West, Seattle 99, Wash. 


EASTERN SALES OFFICE: 

Pioneer Aluminum Inc. 

Richard G. Evans, Mgr. 

23439 Michigan Ave., Dearborn, Mich. 


TOOLING PLATE 
HEATING 
PLATENS 

VACUUM CHUCKS 

EXTRUSIONS 








To Cut Your Tapping Costs, GRIND and 
RE-GRIND YOUR TAPS ACCURATELY! 


Use these basic hook angles as a starting point 
for better tapping. 

Aluminum 18° Cast Iron 5° 

Copper 18° Magnesium 18° 

Mild Steel 8° Stainless Steel 12° 

Write for specific details on how the BLAKE 
Flute and Chamfer Grinders give you the accuracy 
you need for low tapping costs. 


EDWARD 4 mw .W 4 E COMPANY INC. 


935 CHERKY ST 








Brass 5° 
Plastics 8° 


Controlled Grinding of 
Tap Flutes and Chamfers 


WEST NEWT MAS 













Horizontal 
Swivel 






MULTI-PURPOSE 
WONDER GRIP VISES 


4 STEPPED JAWS PERMIT CLAMPING of wun 
castings, irregularly shaped, round, and tapered 
pieces accurately and quickly, eliminating need 
for special jigs or fixtures. Narrow stepped 
jaws allow free access to and measuring of 
wofk pieces and provide clearance for cutting 
tools. Small work pieces machined on three sides 
without reclamping. Easy and quick to mount 
and align on any machine. Holds rigid in any 
position without vibration. Various capacities 
and extra soft jaws available 










Horizontal & Vertical 
Swivel Type 


) Fested for Performance to High Amer. Standards 
Immediate Delivery from N.Y. Stock 
MADE IN GERMANY 


Low Competitive Prices 
















-~TAPPING 
ATTACHMENTS 


Reversible safety tapping 
attachments with adjust- 
able graduated friction 
drive, hardened, ground 
and lapped, complete 
with torque bar and 
handles. Precision 


made aancanas Our 
throughout Write for complete details and prices to Dept. 20 


by long established reput- PA > B. i. 
able West German factory. EXPORT & IMPORT LTD. 


A Division of Machinery Builders In« 
475 Grand Concourse, Bronx 51, N. Y 


Over 


* Dial Vernier Calipers 
* Keyless Drill Chucks 


* Milling Machine Arbors, Adapters, 
Arbor Spacers and Bearings 


* Quick Change Chucks & Collets 









Headquarters in New York City 














DISTRIBUTOR INQUIRIES INVITED 


Also United States Distributors 
of European Machine Tools 


20 years experience in 







designing and building machinery 


CABLE ADDRESS: Machbuild New York 
Phone: MOtt Haven 5-0900 











NEED PRODUCTION ENGINEERS . . . EXECUTIVES? 


A quick solution to this problem can be obtained through an 
employment advertisement in our classified advertising section. 


American Machinist's readership is confined to just the type of 
men you need. . . . Waste circulation is avoided. . . . You reach 
only the men you need. 


Classified Advertising Division 


American Machinist 
330 West 42nd Street New York 36, N.Y. 
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(Continued from page 295) 


Greenlee Brothers & Co. 


Hannifin Corp. 

Hardinge Brothers, Inc. 

Hartford Special Machinery Co. 

Haynes Stellite Co., Div. Union 
Carbide & Carbon Co. 

Heald Machine Co. 


Sub. Cincinnati Milling Machine Co. 
2nd Cover 


Hill Acme Company, 

Acme Machine Div. 
Holo-Krome Screw Corporation 
Hones Inc., Charles A. 


Illinois Gear & Machine Company 
Ingersoll-Rand Co. 
Inland Steel Company 


Jacobs Mfg. Company 
Johnson & Bassett Inc. 
Johnson Mfg. Corp. 
Johnson & Son, Inc., S. C., 


Insert Facing 176 
48 


Jones & Lamson Machine Co. 
Jones & Laughlin Steel Corp. 


Kaufman Mfg. Co. 
Kearney & Trecker Corp. 
Kennametal Inc. 
Kingsbury Machine Tool Corp. . 
Kling Bros. Engineering Works 
Knight Machinery Co., W. B. 


Laminated Shim Co., Inc. 


Landis Machine Company 10-11 
Landis Tool Company 12-13, 37 
LaPointe Machine Tool 

Company 26-27, 196 
LeBlond Machine Tool Co., R. K..... 86-87 
Leland-Gifford Company 91 
Lincoln Electric Company 275 
Linley Brothers Co. 293 
Lodding, Inc. 293 
Lodge & Shipley Company 81 
Lovejoy Tool Co., Inc. 260 
Lufkin Rule Co. 209 
Macklin Company 217 
Madison Industries, Inc. 257 


ADVERTISERS 


3rd Cover 




















266 












272 













61 
261 
179 















239 
298 
280 
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Magnetic Tool Corp. 
Mahon Company, R. C. 
Maschinenfabrik Lorenz A. ¢ 
Maserati Corporation 
M.B.I. Export & Import Ltd. 
McGill Mfg. Co. 
Metallurgical Products Dept., 
General Electric Company 82-83 
Michigan Tool Company Insert Bet. 208-209 
Micro Switch Div. Minneapolis- 
Honeywell Regulator Co. 235 
Miller Corporation, Harry 251 
Minnesota Mining & Mfg. Co. 39 
Mitts & Merrill : 
Modern Industrial Engineering Co. 
Monarch Machine Tool Company 104-105 
Morse Twist Drill & Machine Co. 2425 
Motch & Merryweather Machinery Co. 253 
Mueller Brass Company 56-57 
Murray Way Corp. 216 


233 
255 
292 
295 


203 


National Acme Company 38 
National Broach & Machine Co. 154 
Nelco Tool Ine. Insert Facing 64 
National Tube Division 49 
New Britain Machine Company, The 32, 
Insert Bet. 32-33, 33 
New Departure Div., 
General Motors Corp. 
Nicholson File Company 
Nilson Machine Co., A. H. 
Northfield Foundry & Machine Co. 
Norton Company 18-19, 


106 
236 
240 
266 
30 31 


Oliver Instrument Company 206-207 
Oneida Machine Tool Corporation 260 
O’Neil-Irwin Mfg. Co. 228 
Optical Gaging Products, Inc. 194 
Orban Co. Inc., Kurt 183 
Osborn Mfg. Co. 176B 


Packer Machine Co. 
Peck, Stow & Wilcox Co. 
Pioneer Aluminum, Inc. 
Pipe Machinery Company 
Pope Machinery Corp. 
Porter, Inc., H. K. 


Producto Machine Co. 


Railway Express, Air Express Div. 
Reich, Mfg. Co., J. R. 

Republic Steel Corp. 

Rockford Machine Tool Company 
Rockwin Manufacturing Co. 
Rodgers Hydraulic Inc. 


(Continued on page 298) 











| responds to variations of .000020;' 


New CHECK MASTER (in special, rigid C-M Height Gage) 


repeats withoul visible error. 


NOW All CHECK MASTERS are 





-Non-Magnetic, Lower Priced 


F 
| 
| 


MAGNETISM is fine in a holding chuck, but not in a pre- 
cision test indicator, Undetected, even for a short time, it 
can cost real money in false rejects or parts incorrectly passed. 


Now, all CHECK MASTER Test Indicators are non-magnetic 
and gold in color to identify their supreme accuracy even in 
the strongest magnetic fields. They are the finest instruments 
of their kind available, yet all six improved, non-magnetic models 
are now lower priced. Ask the Man-from-Standard or write 
Standard Gage Company, Inc., for Bulletin giving full details. 


em DARD 





POUGHKEEPSIE, N.Y., 


A COMPLETE LINE OF GAGES INDICATING, FIXED AND ADJUSTABLE LIMIT TYPES 











Gm 


RIVETERS — PIONEERS in 
their line — head rivets from 


lude Vertical and Horizon- 
tal Multiple Spindles. 
Write jor literetere and deu’t 
forget te send samples. 
THE GRANT MPG. & 
MACHINE Co. 
85 Silliman Ave., Bridgeport, Conn., U. S$. A. 
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of JIG or WORKPIECE ADVERTISERS 
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S. P. Manufacturing Corp. 




































|| Scherr Co. Inc., George 252 

|} Schrader’s Son A. Div. 
Scovill Mfg. Co., Inc. 51 
|] Seneca Falls Machine Company 269 
|] Sheffield Corp. 85 
Sheldon Machine Company 93 
|} Shel! Oil Co. 197 
Sigourney Tool Company 264 
|} Simonds Abrasive Co. 43 
, Simonds Saw & Steel Company 62 
. . . Sossner Tap & Tool Co. 258 
This J&B _Indexing Trunnion, complete South Bend Lathe Works 19] 
with built in station selector, will increase || Sperry Products Inc, 282 
production speed and accuracy on your || Square Ps , = 
illin j : ‘ || Standard Gage Company 7 
drilling, tapping, or counterboring oper | Sit Gitaak gad ta. 6an 


ations. 





Steelweld Machinery Division, 
Cleveland Crane & Engineering Co. 110 











e Reduces set-up time. |} Stewart-Warner Corp. 263 
@ Simplifies jig construction. |] Stuart Oil Co. Ltd., D. A. 20-21 
® Jig rotation removes chips. Stupakoff Div. of Carborundum Co. 232 
@ Flimi F WITH |} Sunnen Products Company 245 

Eliminates abuse to machine table. cece tla age Sem G8 Comeadd 201 









® Positive indexing by 15° increments on 


0 - 360 ial. AVAILAB | 
graduated dial a 10”, 14”. te”, 24” || Taft-Peirce Mfg. Co. 72-73 
















@ Mounts on your present T-slotted tables. Denti Wein Sin. 250 
@ Compact, rigid, and accurate. Tennessee Coal & Iron Div. 49 
Threadwell Tap & Die Corp. 271 

Ask for Bulletin IT 7 Timken Roller Bearing Company 4th Cover 

Titan Tool Co. 268 
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JOHNSON & BASSETT, INC. 
PRODUCHON TOOL DIVISION 


WORCESTER. MASSACHUSETTS AMERICAN MACHINIST 
ADVERTISING SALES STAFF 







































Bidg., 17th & Sansom Sts., Rittenhouse 6-0670 
Pittsburgh 22... X. Reeves Cook, 1111 Oliver 
Bldg., Atlantic 1-4707 
St. Louis 8 . . . Bayard Nicholas, 3615 Olive 
St., Continental Bldg., Jefferson 5-4867 
plause as much as he does the fish. San Francisco 4... R. C. Alcorn, 68 Post 
St., Douglas 2-4600 


England . . . Herbert Lagler, McGraw-Hill 
House, 95 Farringdon St.. London, E. C. 4 





Atlanta 3. . . M. H. Miller, 130! Khodes 
Haverty Bldg., Jackson 3-6951 
Boston 16... . J. H. Koch, 350 Park Square 
Bidg., Hubbard 2-7160 
Chicago 11 . . . W. J. Haring, Bavard 
Nicholas, 520 N Michigan Ave., Mohawk 
4-5#00 
+ a | e Cincinnati 8 . . . R. H. Anderson. 2637 Erie 
From the American Machinist Library |] Aven East 16ti0 
f Ti f Cleveland 15 . . . Gifford W. Plume, Jr., 
| 1510 Hanna Bidg., Superior 1-7000 
° ips or Top Shop Men Dallas 1. . . G. L. Jones, Jr., 901 Vaughn 
| Bidg., 1712 Commerce St.. Riverside 7-5117 
| Detroit 26 . . . W. J. Richard, 856 Penobscot 
Bldg., Woodward 2-1793 
5) . . e ° | Los Angeles 17... H. L. Keeler, 1125 West 
AKE a man’s pride in his job away, and | Sixth St., Madison 6.9351 
| New York 36... G. H. Krimsier, D. G. 
e 9 Sawyer, 500 Fifth Ave., Oxford 5-5959 
there isn’t much left; he becomes another | Philadelphia 3... J. P. Tiebout, Architects’ 


automaton. Even a trained seal enjoys the ap- 
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Whitman & Barnes Inc. 
Wilson Mechanical Instrument 
American Chain & Cable Co. 


Div., 


Yoder Company 


CLASSIFIED ADVERTISING 


F. J. Eberle, Business Mgr. 
EMPLOYMENT OPPORTUNITIES .... 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


ADVERTISERS INDEX 


Aiax Engineering 

Bennett Machinery Co................. 
Clifton Hydraulic Press 

Cincinnati Machinery 


Dony Machinery Co., I 
Eastern Machinery Co 
Eastern Machine Screw Corp. . 
Ernest Holdeman & Collett .. 
Falk Machinery Co. 

Globe Trading Co 
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Lathe ....... 

Laurens Bros. Inc. ; 
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Noll Equipment Co. 
Nordeman Publishing Co.” 
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Wolco Equipment Cc 
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Di Mattera Co., The............2+0000+ +289 


Press & Shear Machinery Corp......... 288 


|... with Davis 


Double End Threading of 


280 Shafts per hour /\ 


and 
t Automatic 


& Thompson z uton 
Supe Ejection 
Here’s another example of Davis and Thompson Engineering 
of high production with a minimum of equipment. This GG-8 
horizontal threader is equipped with 4 spindles in each head 
and a 4 station fixture. It is one of countless threading 
machines that have been designed and built by Davis & 
Thompson since 1924. Both single and double end machines 
for pipe, conduit, shafts and similar parts in various production 
quantities have been produced. 

If you have work of this nature, call in a Davis 
& Thompson Representative. There is no obli- 
gation for this service. 


ADDITIONAL INFORMATION Get the complete 

story of the facilities available from Davis and 
Thompson. Write for this 8-page 
booklet today. Ask for Bulletin #1002. 


S 
oto ze 
s 


a Yo ARH late Maledanl ok-1o) am Oxey 

















IMPACT OF SUPERALLOYS ON MACHINING 
METHODS AND EQUIPMENT 
Here is a summary of the findings of a study made for the 
Air Research & Development Command of the Air Force en- 
titled “Will Superalloys Set Production Rates Back 25 Years?” 
reprinted from American Machinist’s August 13, 1956 issue. 
Address: 
Reader Service Department 


AMERICAN MACHINIST 
330 W. 42nd St., New York 36, N. Y. 





American Machinist - May 6, 








why buy two machines 
for external and internal grinding? 


Hydraulically operated table 
with speeds from 3 to50 per 
minute. Quill type spindle 
That -Mitlclaiacti-t:Mieli>l-telatale] 
Work speeds from 50 to 50 
Table surface 6 x 50°. Cabinet base 
design for maximum stability 


ne shot lubricating system 


GRAND RAPIDS — does ’em both! 


Universal Cylindrical and Internal Grinder, No. 1230 


It's perfect for plants having a va- 
riety of internal and external grind- 
ing, but not enough of each to require 


individual machines. I, 
f & = / 


Write for illustrated book with complete details. p s / 
Sy GALLME 


GALLMEYER & LIVINGSTON COMPANY ELIVINGST 


430 Straight St., $.W., Grand Rapids, Michigan 
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INSIDE INFO FROM HOLO-KROME 


THE SECRET’S IN THE SOCKET! 


Holo-Krome’s forging method assures un- 
tapered sockets ... lets the hex key bear 
evenly and firmly against the entire socket 
wall. The result: easier, faster assembly .. . 
longer key life ... fewer damaged screws ! 


olo-Krome sockets! 


Compare These Other H-K Features! 


COMPLETELY FORGED SOCKET HEAD .. . no 
drilling or broaching—metal fibers stay in- 
tact for stronger hex sockets. 


SCIENTIFICALLY DESIGNED SOCKETS ... depth 
carefully proportioned to give greatest head 
and socket strength, firmest key grip. 


SHARP HEX CORNERS... carefully formed 
socket corners resist internal reaming. 


For the finest in Socket Screw products... 
for revolutionary SAME-DAY SERVICE, the 
name to remember is Holo-Krome ! 


LOOK INSIDE A HOLO-KROME SOCKET! 
Send in the coupon below and we'll send you FREE 
an H-K Socket Cap Screw (we've omitted heat 
treating to let you get a better look at the mirror 
finish and sharp hex corners under the usual black 
finish). Look it over carefully, and see for yourself 
what a real difference H-K quality and skill can make ! 


Please send me FREE a Holo-Krome Socket Screw for my inspection. 


NAME — 


POSITION 
Come HOLO-KROME 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 











ADDRESS 











si Sold only through authorized Holo-Krome distributors. 





How to make gages 
and dies that last 


3 times longer and 





make them faster 


HANCES are you can 

make your gages or 
dies last three times longer 
by making them from Graph- 
Mo* tool steel. Users report 
that Graph-Mo tool steel 
outwears other tool steels 
on an average of 3 to 1. A 
combination of free graphite 
and diamond-hard carbides 
in its structure makes this 
possible. 


And you can make gages 
and dies faster, too, with 
Graph-Mo. Constant Pres- 
sure Machinability tests show that Graph-Mo steel 
machines 30% faster than other tool steels. 


100 times magnification of 
Graph-Mo showing free-graph- 
ite and diamond-hard carbides. 


The gages and dies you make from Graph-Mo steel 
will not only give you the important benefits of wear- 
ability and machinability, but also they'll stay accurate 


longer. Tests prove the stability of Graph-Mo steel. Fors 


example, a typical master plug gage made of Graph-Mo 
steel showed less than 10 millionths of an inch varia- 
tion from its original dimensions after 12 years of use. 
It’s the most stable gage steel ever made. 


Because Graph-Mo steel has a minimum tendency to 


saa 
Preaticne 


Yio 


SPECIALISTS 





pick up, scuff or gall, it makes for a much better surface 
on your dies and gages. Graphite particles in Graph-Mo 
steel act as a “built-in” lubricant. Tests on the Amsler 
Wear Machine show Graph-Mo steel has twice the re- 
sistance to galling compared with ordinary tool steels. 


So to get the most wearable, machinable and stable 
tool steel there is, get Graph-Mo. You can readily tell 
‘ 7 * * . ” 
it by its “graphitic look” —the tiny, scattered parallel 
marks just barely visible on a piece of polished Graph- 
Mo. Insist on this “trade-mark” that’s part of the steel 


Graph-Mo steel 
plug gage tested 
for 12 years to 
prove stability. 


itself the next time you buy gages, dies or tool steel. For 
more information, write The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


7 





